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Online Services I Fee Schedule 1 Login 

TOSCO CORPORATION 

m 
I Business Entity Information I 

I Type: I Domestic Corporation 1 .cc9-h!~.mbe~ 1 C1250-1955 11 
status: Merge Dissolved on 

12/12/2002 

QuaIifyiiSta&: 

Managed Bv: 

Resident Agent Information 

File Date: 

NV 

Name: 

Address 2: 

State: 

Phone: 

Email: 

Mailing Address 2: 

Mailing State: 

Financial lnformation 

9/16/1955 

No Par Share Count: 

Par Share Count: 

Officers 1111 Include Inactive Officers 

Secretary - DALE J BILLAM 

- List - - of Qfii_ce~s-Due: 

Expiration Date: 

View all business entities under this resident agent 

.SECRETARY OF STATE 

NV 

Address I: 

City: 

ZipCode: 

Status: 

9/30/2003 

Address 1 : 

City: 

Zip Code: 

Fax: 

Mailing Address I: 

Mailing City: 

Mailing Zip Code: 

$0 

$0.01 

0 

100.00 

1234 ADAMS BLDG 

BARTLESVlLLE 

74004 

Active 

202 N. CARSON ST. 

CARSON CITY 

89701 4201 

Capital Amount: 

Par Share Value: 

President - D B HOLTHE 

Address 2: 

State: 

Country: 

Email: 

Address 1 : 

City: 

Zip Code: 

Status: 

OK 

Treasurer - J W SHEETS 

AZ 

1500 N PRIEST DR 

TEMPE 

85281 

Active 

Address 2: 

State: 

Country: 

Email: 
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h New Search 1 

Address 1: 

City: 

Zip Cde:  

Status: 

C Printer Friendly 3 

You are currently not logged in 

Copyright O 1996-2005 

3 A3 PHILLIPS BLDG --- 
BARTLESWLLE 

74004 

Active 

Address 2: 

State: 

Country: 

Email: 

2 
OK 
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TOSCO CORPORATION 

Page 1 of 5 

Business Entity Information 
Status: 

Type: 
Qualifying State: 

Managed By: 

Resident Agent Information 
Name: 

Address 2: 
State: 

Phone: 
Email: 

Mailing Address 2: 
Mailing State: 

Financial Information 
No Par Share Count: I 0 

Par Share Count: 1 100.00 

Actions\Amendments 

911 611 955 
C1250-1955 
913012003 

Merge Dissolved on 1211 212002 
Domestic Corporation 
NV 

Action Type: 
Document Number: 

File Date: 

File Date: 
Corp Number: 

List of Officers Due: 
Expiration Date: 

202 N. CARSON ST. 
CARSON CI'W 
89701-4201 

.SECRETARY OF STATE 

NV 

Capital Amount: 
Par Share Value: 

Address 1 : 
City: 

Zip Code: 
Fax: 

Mailing Address 1: 
Mailing City: 

Mailing Zip Code: 

$ 0 
$ 0.01 

Articles of Incorporation 
C1250-1955-001 

(NO Notes for this action) 

# of Pages: I 0 

Action Type: 
Document Number: 

File Date: 

0911 611 955 

Amendment 

Effective Date: I 

C1250-1955-003 
0312611 957 

AMENDING ARTICLE FOURTH MAKING CAPITAL STOCK 2,000,000 @ 15 PER SHARE TOTAL 
$300,000.00 

# of Pages: I 1 
Effective Date: I 

Action Type: 
Document Number: 

File Date: 
ADDING A NEW ARTICLE "TENTH" RELATIVE TO PREEMTIVE RIGHTS. 

Action Type: I Amendment 
I I I 

Amendment 
C1250-1955-004 
1111311 957 

# o f  Pages: 
Effective Date: 

1 
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Document Number: 1 C1250-1955-005 
File Date: 1 05/17/1960 

# of Pages: I I 
Effective Date: I 

AMENDMENT INCREASING CAP STOCK TO $450,000. 

Action Type: 
Document Number: 

File Date: 1 0611011963 Effective Date: I 
I I 

. ,  , 

Action T v ~ e :  I Amendment 

 AMENDING ARTICLE IV. INCREASING CAPITAL STOCK TO $3,400,000.00 

Amendment 

1 
Document Number: 1 C1250-1955-007 

C1250-1955-006 

# of Pages: I 1 

# of Pages: I 1 

Action Type: I Amendment I Document Number: 1 C1250-1955-008 # of Paaes: I 1 

It 
. .  . 

Action Tvae: I Amendment 1 1 

I 
File Date: 10712511969 Effective Date: I 

IlcERTlFlcATE OF AMENDMENT INCREASING CAPITAL ?TocK T o  94.ooo.000 

I File Date: 1 0310711967 

I 

Effective Date: I 

Document Number: 1 C1250-1955-009 # of Pages: I 1 
File Date: 1 0711 311971 Effective Date: I I 

Action Type: I Amendment 11 Document Number: 1 C1250-1955-010 # of ~ a a e s :  I 1 I 
I It 

- ,  

RESTATED ARTICLES OF INCORPORATION 
File Date: 1 1112411 971 

Action Type: 
Document Number: 

File Date: 1 0611 311 974 

Effective Date: I 

Effective Date: I 

I I 
. .  . 

Action Type: I Resident Agent Change 

Amendment 

I 
Document Number: 1 C1250-1955-012 

C1250-1955-011 

IlCAPlTAL STOCK $5.500.000.00 

# of Pages: I 1 

P. 0. BOX 1867 CARSON CITY NV 89701 

Action Tvpe: I Amendment 

# of Pages: I 1 

I 

1 - .  I Document Number: 1 C1250-1955-013 # of Pages: I 1 

File Date: 1 1010711974 

I 
File Date: 1 0612311975 

Effective Date: I 

Effective Date: I 

Ii Action Tvae: I Amendment 

UNITED STATES CORPORATION CO. 502 E. JOHN - ROOM E 

I 
I 

Document Number: 1 C1250-1955-014 # of Pages: I 1 

-. 
Document Number: 

File Date: 

(1011- SHALE CORPORATION, THE BN 001 

File Date: 1 0210311978 I 

File Date: 1 0312911976 

ARTICLE I CHANGING NAME TO: TOSCO CORPORATION 

C1250-1955-015 

I 
Action Type: I Merger 

Effective Date: I 

# of Pages: I 1 

Document Number: 1 C1250-1955-016 

File Date: 1 0812911 979 Effective Date: I I 

CERTIFICATE OF DESIGNATION, PREFERENCES AND RELATIVE PARTICIPATING, OPTIONAL 
OR OTHER SPECIAL RIGHTS 

Action T v ~ e :  I Amendment 

# of Pages: 1 7 

Action Type: I Amendment 11 Document Number: C125O-1955-017 # of Paaes: I 1 

0712811 976 

I 

Effective Date: I 
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11 Action Tvrse: I Amendment 11 
File Date: 1 0411 111980 Effective Date: I 

I I 
- ,  

File Date: l'1211311983 Effective Date: I 1 

I 
Document Number: 1 C1250-1955-019 

CREATING A SERIES B PREFERRED STOCK 
CREATING A SERIES C PREFERRED STOCK (2ND OF TWO FILINGS) 

# of  Pages: ( I 
I File Date: 1 1210211982 

I i 
- - . 

Action Tvoe: I Amendment 

 STOCK WAS $4,750,000. - NOW 71,000,000 COMMON @ :15 AND 1,000,000 @ $1 .OO ~ 

Effective Date: I 

1 
Document Number: 1 C1250-1955-021 

CERTIFICATE OF DESIGNATIONS 

Action Type: I Amendment 

# of Pages: I 1 

Action Type: I Amendment I Document Number: 1 C1250-1955-022 # of  Paaes: I 1 

Document Number: 1 C1250-1955-020 

1 
File Date: 1 0210311984 

I 
File Date: ~0610511984 

# of Paaes: I 1 

Effective Date: I 

Effective Date: I 

Document Number: 1 C1250-1955-023 

CERT. OF AMEND OF RESTATED ART. 175,000,000 COMMON @.15&12,000,000 @ $1.00 PREF 
CAPITAL STOCK WAS $12,500,000 
CERTIFICATE OF DESIGNATION, PREFERENCES, AND RELATIVE PARTICIPATING OPTIONAL OR 
OTHER SPECIAL RIGHTS OF $2.375 SEREIS E CONVERTIBLE PREFERRED 

Action Tvpe: I Amendment 

CERTIFICATE OF DESIGNATION OF SERIES D PREFERRED STOCK 
CERTIFICATE OF DESIGNATION 

Action Tvae: I Amendment 
# of  Pages: I 1 

ARTICLE 7 & 12 

- .  I Document Number: C1250-1955-025 # of  Pages: I 1 I1 

Action Type: 
Document Number: 

File Date: 

File Date: 1 0410211987 Effective Date: 

File Date: ~0710911986 Effective Date: I 

Amendment 

Action Type: I Amendment I Document Number: 1 C1250-1955-026 I # of  Paaes: I 1 

C1250-1955-024 
1212911 986 

ICERT. OF REDUCTION OF CAPITAL & RETIREMENT OF SERIES A. PREF. (2ND FILING) 

# of  Pages: I 1 
Effective Date: ( 

1 
, 

File Date: 1 0711411987 

File Date: 1 1212311987 
CERTIFICATE OF OWNERSHIP: MERGING TOSCO PRODUCTION FINANCE CORPORATION, (A 
DELAWARE CORP.), NOT QUAL. IN NEVADA, INTO THIS CORP ... 

Action Type: Amendment 
Document Number: C1250-1955-028 

File Date: 0713111989 
CAPITAL STOCK WAS 3825000 BJD 
CERTIFICATE OF AMENDMENT OF RESTATED ARTICLES-BALANCE OF STOCK IS 50,000,000 
SHARES COMMON @ .75. BJD 

Effective Date: I 

Action Type: 
Document Number: 

File Date: 

ADDING DIRECTORS LIABILITY 

Action Type: 1 Amendment 

Amendment 

Document Number: 1 C1250-1955-027 

C1250-1955-029 
0810711991 

# of Pages: I I 

# of Pages: I I 
Effective Date: I 
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The global homepage of the Shell Group Page 1 of 1 

Visit our careers site 

Shell i s  a worldwide group o f  oil, gas and petrochemical companies w i t h  
interests i n  biofuels, wind and solar power and hydrogen. We help meet  
global energy demand in  economically, environmental ly and socially Latest news a 
responsible ways. 

Most popular topics 
17 Mar 07 1 1 Story 1 of 3 b 

Annual Report 

challenge 

Royal Dutch Shell plc updates on 

Biofuels Credit cards Shell ECO-marathon Energy offer for the minority shares of 
Shell Canada Limited 

Environment & society Explorat~on & Production Formula 

One Gas Power Innovation l ob  search Loyalty schemes 01 Mar 07 1 1 Story 2 of 3 b 

Lubricants our  vision Renewables Route planner Shell V- energy the 
real world 

Power Smart cards 
22 Feb 07 1 1 Story 3 of 3 b 

Foundation stone lald for Pearl 
Gas to Liqulds project 

Share price 

Visit the Investor Centre for 
detailed share price 
information b 



About Shell - About the Shell Group Page 1 of 2 

Shell.com I Shell Directory 

accessibility I contact I help I sitemap search -- I @ 

About the Shell Group 

About Shell 

Home 

At a glance 

Who we are 

What we do 

Our strategy 

The energy challenge 

Real energy stories 

Contact us 

Related links 

Environment and 
Society At a glance Who we are 

Media Centre Who we are, what we do and our Discover our vision and values, 

Technology & performance in short. explore our worldwide 
Innovation operations and get to  know 

Shell's people and history. 
Investor Centre 

Jobs & Careers 
What we do 

Shell Directory 
Our strategy 

The energy challenge 



About Shell - About the Shell Group 

How does Shell approach the 
global challenge o f  meeting 
energy demand while minimising 
environmental and social 
effects? 

Terms and Conditions ( Privacy Policy 
Use of, and copying from, this site is subject to our terms and conditions. Please read our privacy policy. 

Page 2 of 2 
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Terms and Conditions I Privacy Policy 
Use of, and copying from, this site is subject to our terms and conditions. Please read our privacy policy. 
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SheIl.com I Shell Directory 

accessibility I contact I help I siternap search 1 ................................................................ ' -  Q 

A t  a alance 
--- 

About Shell 

Home 

At a glance 

Who we are 

What we do 

Our strategy 

The energy challenge 

Real energy stories 

Contact us 

Related links 

Environment and 
Society 

Media Centre 

Technology & 
Innovation 

Investor Centre 

Jobs & Careers 

Shell Directory 

pppppp 

Overview I Businesses 1 Performance / 

Shell is a global group of energy and petrochemical companies. We are active in more than 
130 countries and territories and employ 108,000 people worldwide. 

We believe that oil and gas will be integral t o  the global energy needs for economic development for 
many decades t o  come. Our role is to  ensure that we extract and deliver them profitably and in 
environmentally and socially responsible ways. Read more in Our Vision. 

Our strategy and priorities for the future are "more upstream and profitable downstream." We are 
focusing on delivery and growth, leveraging our strong portfolio. Read more about our strateqy and 
maj~rpr~~-e.cts,. 

Our core values; honesty, integrity and respect have formed the basis of our General Business 
Principles for 30 years and remain as important as ever. Read the She![ Genera!.B.usi.n.es~ Prin.ci.ples., 

We are convinced that our short- and long-term business success depend on finding environmentally 
and socially responsible ways t o  help meet the world's future energy needs. Find out more on our 
Environment and Society website. 

Executive Committee 

o Jeroen van der Veer, Chief Executive of Royal Dutch Shell, 
o Linda Cook, Executive Director Gas & Power 
o Malcolm Brinded, Executive Director Exploration & Production, 
o Peter Voser, Chief Financial Officer 
o Rob Routs, Executive Director Downstream Oil Products &Chemicals 

Find out more in  the L.e.a.d.ership section. 

For more than 100 years our logo the 'Pecten', the name 'Shell' and our distinctive red and yellow 
colours have identified the Shell brand and promoted our corporate reputation. Learn about 
Shell's history. 
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SheIl.com I Shell Directory 

accessibility I contact I help I sitemap search L ... 

Our history 

A b o u t  Shel l  

Home 

At a glance 

W h o  w e  a r e  

b Our vision - O u r  h i s t o r y  

- The beginnings 

- The early 20th 
century 

expansion The beginnings 
- 1960s to  the 

The early 20th century 

1980s How the Samuel family business Shell becomes the world's 

- 1980s t o  the new grew from a shop selling sea leading oil company and founds 
century shells into a rapidly expanding Shell Chemicals to  advance its 

oil company. refining business. - History of the 
Shell logo 

b Shell Worldwide Post-war expansion 1960s to the 1980s 
b Leadership 

Our values Oil demand soars and Shell Shell Chemicals enters a golden 
expands dynamically. The super- period o f  research, produces its 

What we do tanker is born, Shell extends its General Business Principles and 
exploration overseas and forms a diversifies its staff. 

Our strategy partnership with Ferrari. 
The energy challenge 

Real energy stories 1980s to the new century History of the Shell logo 
Contact us 

Shell grows through acquisition 1 1 For more than 100 years our 
and, in  2005, unifies Royal Dutch j i logo, the Pecten has identified 
and Shell Transport under the i the Shell brand and promoted 
title Royal Dutch Shell plc. I j our corporate reputation. 
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Related links 

Envi ronment  and  
Society 

Media Centre 

Technology & 
Innova t ion  

Inves to r  Centre 

Jobs & Careers 

Shell Directory 

Terms and Conditions I Privacy Policy 
Use of, and copying from, this site is subject to our terms and conditions. Please read our privacy policy. 
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The beginnings ;.: c l ~ ~ e  
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I n  1833, shopkeeper, Marcus Samuel, decided to expand his London business. He sold antiques, but now added 
oriental shells. He aimed to capitalise on a fashion for using them in interior design. His instinct was right - such was 
the demand that Samuel quickly began importing shells from the Far East, laying the foundations for his 
import/export business. 

The market for oil remained confined to  lighting and lubricants until, in 1886, the internal combustion engine and demand for gasoline arrived with Karl Benz 
and the first Mercedes. By now the Samuel business had passed to  Marcus Samuel junior and his brother Sam. They exported British machinery, textiles and 
tools to  newly industrialising Japan and the Far East and on return imported rice, silk, china and copperware to  the Middle East and Europe. I n  London, they 
traded in  commodities such as sugar, flour and wheat worldwide. 

It was during a tr ip to  Japan that Marcus became interested in the oil exporting business then based in Baku, 
Russia. The Rothschilds had invested heavily in the 1880s in rail and tunnels to  overcome the transport difficulties o f  
getting oil from this landlocked base to  the Black Sea and from there to  overseas markets. Shipping still posed a 
problem as the oil was carried in barrels, which could leak and took up much space in the ship's hold. 

Marcus and Sam commissioned a fleet o f  steamers to carry oil in bulk, using for the first t ime the Suez Canal. They 
also set up bulk oil storage a t  ports in the Far East and contracted with Bnito, a Russian group of producers 
controlled by the Rothschilds, for the long-term supply of kerosene. Their strategy was high-risk: i f  news of their 
operations got out they would be squeezed out by Rockefeller's dominant Standard Oil. With the maiden voyage o f  
the first bulk tanker, the "Murex", through the Suez Canal in 1892 the Samuels had achieved a revolution in oil 
transportation. Bulk transport substantially cut the cost of oil by enormously increasing the volume that could be 
carried. The Samuel brothers initially called their company The Tank Syndicate but in 1897 renamed it the Shell 
Transport and Trading Company. 

Petroleum was also being produced in  the East Indies, a Dutch colony, and in 1890 a company had been formed to  develop an oilfield in Sumatra. This was the 
origins of what was to  become the Royal Dutch Petroleum Company. Under the management o f  3.8. August Kessler, they built a pipeline and refinery at  
Pankalan Brandan. Kessler was joined in 1896 by a dynamic young marketing director, Henry Deterding, who was to  become a dominant figure in the company 
until the outbreak o f  the Second World War. Faced with the competition from the Samuels' low bulk transport costs, Royal Dutch began the construction o f  
tankers and bulk storage installations and set up its own sales organisation. 

- p.... .;: 
By the turn o f  the century, Marcus Samuel had become the model o f  an Edwardian plutocrat with a grand house in 
London and a country mansion, which had been bought lock, stock and barrel with furniture, pictures and parkland 
from Lord Romney. He kept horses and carriage and was active in public life in  the City o f  London. He was knighted 
in 1898, became Lord Mayor of London and was a leading figure in the London business community. But Marcus 
Samuel's dependence on Russian producers left h im vulnerable and he decided to  seek other sources of oil. 

The Far East was the obvious place to  look - and his first venture into Borneo brought h im up against Royal Dutch 
Petroleum, one of the region's biggest competitors. The two companies joined forces to  protect themselves against 
the might o f  Standard Oil, forming a sales organisation in 1903, the Asiatic Petroleum Company. The discovery o f  
oil in Texas offset a series of troubles which had affected both companies. 

. I n  1904, the scallop shell or pecten replaced Shell Transport's first marketing logo, a mussel shell. I n  various forms 
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it has remained in use ever since, becoming one of the best known corporate symbols in the world. 

The full merger of the two companies into the Royal Dutch Shell Group came in 1907. There were two separate holding companies with Royal Dutch taking 6O0/0 
of earnings and Shell Transport taking 40°/o. The business was run by a variety of operating companies. The merger transformed the fortunes o f  both 
companies. Under the management of Henry Deterding they turned from struggling entities to  successful enterprises within twelve months. 

The Group rapidly expanded across the world. Marketing companies were formed throughout Europe and in  many parts o f  Asia. Exploration and production 
began in Russia, Romania, Venezuela, Mexico and the United States. 

The first twelve years also provided many exciting opportunities to  demonstrate the quality o f  the products in the new, fast-developing market for gasoline. 
These included record-breaking races, flights and journeys o f  exploration. I n  1907, Prince Borghese won the Peking to  Paris motor rally on Shell motor spirit. 
The same fuel was used at  the Brooklands racing track in  the UK. I n  the Antarctic, Shackleton and Captain Scott used Shell fuel , while Bleriot's inaugural 
cross-Channel flight was made on Shell spirit. 

----- ~ - " ~ ~ ~ ~ ~ ~ % i - ~ ~ - C k k 5 - * ~ ~ ~ - . i : i ; i ; i ; ~ ~ i i ~ : r ~ ~ h ~ w ~ ~ ~ ~ ~ ~ ~ " , . * ? w . a = . a = . W j y _ ' i ~ ~ ~ ' ~ , ~ ~ ~ ~ ~ ~ ~ % ' ~ ~ ~ ~ ~ " ' r w r ? r ? ~ ' ~ i y l i ~ i ~ A 1 ~ ~ ~ ~ : ~ ~ ~ > . 1 ~ ~ ~ r i  

Use of, and copying from, this site is subject to our terms and conditions. Please read our privacy policy. 
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The early 20th century X- 
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During World War I Shell became the main fuel supplier of the British Expeditionary Force and profited from 
increased after-war motor car use. By the end of the 1920s Shell was the world's leading oil company and founded 

8 Shell Chemicals. The 1930s depression forced Shell to reduce its staff and World War I1 lead to the destruction of a 
1 lot of its properties. 

The First World War inevitably brought mixed fortunes for the Group. Shell made a major contribution to  the Allies' war effort by becoming the main supplier of 
fuel to  the British Expeditionary Force. I t  was also the sole supplier o f  aviation fuel and it provided 80% of  the Army's TNT. I n  addition it volunteered all its 
shipping to  the British Admiralty. Thus it enhanced its reputation and its profits while it continued to develop in parts o f  the world unaffected by the conflict 
such as in  Venezuela, Mexico and Sarawak. The war confirmed the supremacy of oil-fired transport over the slower and less flexible railway system that the 
Germans relied on. Less happily, the German invasion of Rumania in 1916 saw 17% of  the Group's worldwide production destroyed in a few days, while in  
Russia the revolution saw all its assets seized. 

The post war period began auspiciously when Alcock and Brown used Shell fuel to make the first trans-Atlantic flight 
in 1919. The inter-war years were a time o f  rapid expansion for the oil companies as the use of motor cars and 
demand for gasoline increased. There were huge gains also as major oil fields were discovered in California, South 
America and the Middle East, notably I raq and Saudi Arabia. Drilling techniques made huge strides with the use of 
mud to regulate pressure in  oil wells. The refining and downstream businesses also grew rapidly and in  1929, Shell 
Chemicals was founded to advance the refinement o f  chemicals from oil. 

By the end of the 1920s Shell was the world's leading oil company, producing 11% of the globe's crude oil supply 
and owning 10% of its tanker tonnage. I t s  fuel quality was high, i t  was diversifying its product base and had an 
assured and prolific supply of oil from the Middle East. But the price of oil proved t o  be volatile and efforts to  control 
the market by price-cutting or through an informal cartel with other oil majors were doomed to  failure. 

The 1930s began with the Depression, forcing Shell to reduce its workforce and impose financial cuts. Even the 
annual sports day at  the Lensbury club in London fell victim. But the decade saw many advances: great proqress in 
fuel and 'chemicais research and an explosion of brilliant advertising with themes o f  pdwer, purity, ;eliab/lity; modernity and getting away from it all. Many 
designs have become classics. 

As a mark o f  confidence, the Group also purchased a large riverside plot on the Thames in  London to  build ShellMex House, one o f  the Group's landmark 
buildings round the world. The ShellMex company handled all the marketing of Shell's products. Part o f  the growing maturity of the marketing activities was the 
development o f  the global network o f  service stations where cars could refuel. The service stations, with their distinctive appearance, helped build the Group's 
reputation for reliability and quality. 

The 1930s saw oil politicised. Shell's assets in  Mexico were seized and to  avoid a similar fate in  Venezuela it was forced to  concede generous terms to  the 
government. I n  Europe the rise of the Nazis posed a threat to  the Group's Dutch assets. With the invasion of Holland after the outbreak o f  war in  1939, the 
head offices of the Dutch companies were moved to  Curacao. The London office remained open but was dedicated to  supporting the British war effort. 
Properties in Eastern Europe were destroyed, particularly in Germany, and access to  Rumania was lost. The US refineries produced aviation fuel to  support the 
Allied air forces. Shell Chemical Corporation produced butadiene for synthetic rubber, a vital commodity. All tankers came under Government control and Shell 
losses were heavy, totalling 87 ships. 

Many Shell staff displayed great bravery in keeping the tankers going and were duly rewarded. Most famous o f  them was the flying ace Douglas Bader whose 
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inspirational story was told in the film Reach for the Sky. He worked in the Aviation Department of  Asiatic Petroleum before joining the RAF in 1939. He 
returned to Shell after the war, a hero. 
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Shell's post-war years were marked by reconstruction and an ambitious expansion programme. Scientific advances and a 
growing number of cars in the US led to an exploding oil demand. Shell contributed to the invention of the jet engine and in 
1950 formed a partnership with Ferrari. I n  the late 1950s the Group's structure was reorganised. 

The immediate post-war years some of the toughest Shell had yet faced. Reconstruction was hugely expensive. But the market for oil was changing rapidly and the 
group needed a programme of ambitious expansion. New programmes of exploration began in Africa and South America and new refineries were built in the UK. 
Shipping became larger and better powered so that more bulk could be carried. The supertanker was born. 

I n  1947, the first commercially viable offshore oil well was drilled in the Gulf of Mexico. Two years later Shell drew its own first subsea oil there. By 1955 Shell had 300 
offshore wells, mostly in the Gulf. But there were also new discoveries in the Niger delta and in Borneo. Commercial production of oil in Nigeria began in 1958. 

The return of peace brought an explosion in civilian demand for oil products - in particular gasoline in the USA, where the number of cars rose by 60°/o between 1945 
and 1950. To end its supply bottlenecks, Shell formed an alliance with Middle East Gulf Oil, giving it a substantial stake in this increasingly important region. 

A number of scientific advances also boosted demand for oil. Shell contributed to the invention of the jet engine - its 
architect Sir Frank Whittle worked for the Group for a number of years. The 1940s also saw the development of the catalytic 
cracker, which was cheaper and more effective than its predecessor thermal cracking. Shell's lubricants were also much 
improved. I n  1950 Shell formed a partnership with Ferrari in Formula One to help develop its lubricants - a partnership 
which endures to  this day. 

I n  1953, as rationing finally ended, Shell in the UK was allowed for the first time since the war to sell petrol under its own 
brand name. It prompted a huge advertising campaign. It was a time when Shell used visiting artists and published its 
famous road guides, all of which contributed to  building the Shell brand. 

But the sensitivity of the oil industry to  volatile political environments was demonstrated by events such as the sequestration 
of assets in Iran (1951-53) and in Egypt during the Suez crisis (1956-57). This 'new reality" was to impinge more strongly 
on the Group in later decades. It led to a new emphasis on security of supply; refineries would in future be built near their 
markets, crude oil would be transported through a network of pipelines and in more supertankers. 

I n  the late 1950s the Group's structure was reorganised, with new operating companies created below the two holding companies and the setting up of a Committee of 
Managing Directors to set direction. This structure was to survive for almost 40 years. 

I n  tandem with this reorganisation, work began in London on a major new headquarters building for Shell Transport, Shell Centre. When it opened in 1963 it was 
London's tallest building. Other new Shell buildings went up around the world, in Melbourne, Toronto and Caracas. 
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1960s to the 1980s X- 
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The 1960s strengthened Shell's presence in the Middle East. The Dutch Groningen gas field and North Sea gas were 
discovered and Shell Chemicals entered a golden period for research. The 1973 oil crisis brought cheap energy to an 
end and Shell adopted a policy of diversification. I n  1976 Shell produced its General Business Principles. 

Shell opened the 1960s by strengthening its presence in the Middle East through involvement in Oman. Ignoring early disappointments that  saw its initial 
partners drift away, it was rewarded by discovering oil in Yibal in  Oman's most prolific field. I t  helped bring an entirely new oil country into production. The 
Groningen gas field in the Netherlands was also discovered a t  the start o f  the decade, closely followed by the discovery o f  gas in the North Sea. 

This was a golden period for research by Shell Chemicals and it employed a number of distinguished scientists including Lord Rothschild and Professor Sir John 
Cornforth. Among many inventions and discoveries in  i ts laboratories were expoxy resins, insecticides including Vapona fly spray, herbicides and liquid 
detergents. 

During the 1 9 6 0 ~ ~  Shell took the decision to  internationalise the company. A policy of placing local people in top positions in a given country was adopted and 
the recruitment of Asians, Africans and South Americans was pursued, giving them as much independence as possible. This diversification of staff reflected the 
wider political changes o f  the end of Empire and its attitudes, and this far-sighted decision took Shell into the modern world. 

The closure o f  the Suez Canal for eight years from 1967 confirmed the wisdom of the decision to invest in  supertankers. The worldwide spread o f  i ts business 
and its operating flexibility enabled Shell to  survive the disruption to  supplies caused by the difficulty of transporting oil from the Middle East. 

Another major development in shipping was the start of the transport o f  LNG by sea. The first commercial scheme by 
Conch International Methane, in  which Shell held a 40 per cent interest, delivered LNG to  the UK from Algeria for the 
first t ime in  1964. Further projects followed, in particular delivery from Brunei to  Japan starting in 1972. 

Although the 1960s were years o f  remarkable growth for the oil industry and Shell, by the end of the decade, storm = 

cloudswere gathering. 1nlate 1969, Colonel ~ h a d d a f i  took power in ~ i b ~ a  after a COU.~.  Libya a t  that  t ime was the 
source for a quarter o f  all the crude oil consumed in Europe but  the new government cut production and increased 
prices. This was the breaching of the dam and every other producing nation threatened to  follow suit. 

The Yom Kippur of 1973 brought the crisis to a head. Within a matter o f  weeks, the OPEC producing countries 
quadrupled the price o f  oil from $3 per barrel to  $12 per barrel and for two months imposed a supply boycott. The effects on the Western world were 
economically catastrophic, driving inflation to  unforeseen heights and plunging trade into recession. An era o f  cheap energy had come to an end and oil was no 
longer a buyer's market. 

To survive, Shell had adopted a policy o f  diversification - in particular into coal, nuclear power and metals. I n  1970, it purchased Billiton, a metals mining 
company, an old-established Dutch company ( later sold). 

I n  1973, Shell moved into nuclear energy by forming a partnership with Gulf Oil to  manufacture gas-cooled reactors and their fuels. The initial cost was $200 
million but  Shell quickly discovered that  the political problems o f  the oil industry were multiplied in the nuclear industry, particularly after the accident at  Three 
Mile Island in the USA in 1979, which set the industry back by decades. The following year Shell sold its interests. 

The third leg o f  the diversification policy was coal, but success was limited. 
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The 1970s were chiefly remarkable for Shell's work in developing the oil fields in the North Sea. This was the most difficult offshore work the Group had ever 
undertaken. Although the water is not particularly deep, the weather conditions are adverse and the instability o f  the sea-bed necessitated a huge investment 
to extract the oil. Reduced supplies from the Middle East, however, and the size o f  the fields in the North Sea justified the cost. 

The Amoco Cadiz disaster ended the decade. This tanker ran aground the coast o f  France and broke up, spilling its entire crude oil cargo. Shell did not  own the 
tanker but  it did own the oil and it suffered the public backlash against oil companies as a result. The incident proved a catalyst for the industry to  raise 
environmental standards. 

I n  1976, to ensure ethical businesss standards across Shell's global operations, the Group produced its Statement of General Business Principles. These, 
regularly updated, still govern Shell's conduct in  all its countries of operation today. 

The Iranian revolution in 1979 triggered the second oil price shock as the supply of oil from this critically important country dried up. The Iran-Iraq war which 
began later that year added to the supply problems: the price o f  oil doubled and carried on rising, reaching $37 a barrel. I n  response the Group sought cost 
saving, renewed its search for non-OPEC sources o f  oil and sought further diversification. 

I n  production, the Group stepped up its development of subsea exploration both in the North Sea and the United States. The development of the Cognac 
platform was a huge technical achievement - at  1100 feet high it was a record breaking height. 

The Group's early steps into renewable energy began with solar heating with the acquisition o f  a 5O0/0 interest in an Australian company Solarhart. I t  also 
moved into forestry, producing softwoods for paper, construction and fuel. Out o f  this came its interest in biomass integrated gasification, and eventually the 
new biofuels of which Shell is today the world's leading distributor. 
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1980s to the new century X- 
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I n  the 1980s, Shell grew through acquisition and started some of its challenging offshore exploration projects. During 
the 90s Shell founded its LNG business and at the beginning of the millennium it started moving into new growth 
areas in the East. I n  2005, Royal Dutch and Shell Transport were unified under Royal Dutch Shell plc. 

I n  the 1980s, Shell sought to  grow through acquisition. It bought out the remaining 30°/o shareholding in  Shell Oil in  1985 to  consolidate its American 
operations. This was a period o f  consolidation in the industry through mergers and acquisition activity - a necessary move as trading conditions became 
difficult. Shell also sold down its stockpile, anticipating t o  some extent the coming weakness in  the oil price. 

I n  1986 the oil price collapsed. OPEC had lost power in the market place as other non-OPEC sources came on stream, including the North Sea output. I t  had 
initially tried to  ignore price pressures through cutting production but it abandoned this strategy in late 1985 and turned on the taps. The price fell over the 
winter from $31  per barrel to  $10. 

After years of living with a high oil price, the Group had to  adjust to  low prices, requiring a change in the way it judged investment projects. The budget was 
halved within two years: the company had to  work much harder t o  develop new projects more cheaply. Intensive research led t o  huge improvements in  drilling 
techniques such as slim-hole drilling and directional drilling. The use o f  3D seismic became widespread. 

The 1980s saw the development o f  offshore exploration projects, which were in  much more challenging conditions 
than had previously been attempted. The Troll field in  Norway was one example; another was in  the Gulf of Mexico 
where a new well was drilled a t  a depth of 2.3 kilometres, a new record. 

I n  1989, the Communist regimes o f  Eastern Europe collapsed, reopening these markets for Shell for the first t ime 
since the Second World War. The Group began t o  steadily accumulate assets; the first was a joint venture in  auto 
retailing in Hungary, which rapidly grew to  fifty outlets. But the more strategic ventures were in  Russia which 
offered opportunities for joint production agreements as well as marketing. 

The 1990s saw the technology of biomass fuels and Gas to  Liquids make giant leaps forward. The basic technology 
had been established for several decades but the cheap, plentiful supplies o f  crude oil meant there had been little 
interest in  developing it commercially. The opening of Shell's Bintulu plant in Malaysia in  1993 was a pioneering 
step, a precursor to  the importance Gas to  Liquids was to  play in  the Group in the following decade. 

Shell was criticised over the Brent Spar episode in  1995, which centred on its plans t o  dispose of the storage platform. The Group learned that public opinion 
had become much more sensitive to environmental issues. I n  the next decade, the Group worked much harder to open a dialogue with interested parties 
regarding its environmental impact and to  develop good relations with the communities affected by its work. 

Another problem to hi t  the Group arose from its presence in the Nigerian region of Ogoniland. The tribal minority in the Ogoni were aggrieved with the Nigerian 
government because they felt denied a proper share o f  federal revenues from the oil, and what they saw as other fundamental human rights. Their champion 
was the writer Ken Saro-Wiwa. The oil companies were targeted as 'collaborators" with the corrupt government. Shell was accused o f  environmental 
despoliation. The story achieved international notoriety when Saro-Wiwa and eight o f  his colleagues were sentenced to death by hanging for their activities. 

Shell has since strived to  follow a policy of demonstrating its community o f  interests and reciprocal good feeling with both the governments and the local 
populaces it deals with. 
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The 1990s were notable for Shell for the development of the LNG gas business. Improved transportation and rising demand made this area of the Group's 
activities increasingly important and are expected to  continue t o  do so in the first decades o f  the twenty-first century. 

The turn of the century saw Shell begin to  move into new growth areas o f  the world - notably China and Russia. I t  
has several huge oil and gas projects in development in Russia, at  Salym and Sakhalin, and it has built a massive 
petrochemicals plant in China to  supply its rapidly-growing consumer market. Oil exploration projects have become 
more complex as the Group finds itself working in increasingly hostile environments. Shell's record o f  technological 
innovation is critical to  its ability to  partner national governments keen t o  exploit their natural resources. 

I n  2005, the Group underwent a major structural reorganisation as the near century old partnership between Royal 
Dutch and Shell Transport and Trading was dissolved and one company was created, Royal Dutch Shell. The 
headquarters of the new Group are in the Hague. As the Group approaches the first centenary of the original 
partnership, it looks forward with confidence to  its next 100 years of operations. 
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For more than 100 years the word 'Shell', our 'Pecten" emblem and our distinctive red and yellow colours have identified the Shell brand and 
promoted our corporate reputation. These symbols have stood not only for the quality of our products and services, but also as very visible 
representations of our professionalism and values in all of our business activities, and to all of our stakeholders, around the world. 

The word 'Shell' first appeared in 1891, as the trade mark for kerosene being shipped to  the Far East by Marcus Samuel and Company. This small London 
business dealt originally in antiques, curios and oriental seashells. These became so popular - the Victorians used them to  decorate trinket boxes in particular - 
that soon they formed the basis o f  the company's profitable import and export trade with the Far East. 

The word was elevated to  corporate status in  1897, when Samuel formed The "Shell" Transport and Trading Company. The first logo (1901) was a mussel shell, 
but by 1904 a scallop shell or'pecten" emblem had been introduced to  give a visual manifestation to  the corporate and brand name. 

Exploring the origins 

The choice o f  a shell as an emblem was not surprising, as it was the company name. Also, each o f  Samuel's tankers carrying kerosene t o  the Far East had been 
named after a different seashell. But why specifically was the scallop or Pecten chosen as the company's symbol in  1904? I t  was certainly not the simplest 
shape t o  reproduce in printed form. 

Both the word "Shell" and the Pecten symbol may have been suggested t o  Samuel and Co, by another interested party. A Mr Graham, who imported Samuel's 
kerosene into India and sold it as 'Graham's Oil', subscribed capital to, and became a director of, The "Shell" Transport and Trading Company. 

There is some evidence that the Shell emblem was taken from his family coat o f  arms. The 'St James's Shell' had been adopted by the Graham family after 
their ancestors made the pilgrimage to  Santiago de Compostella in  Spain. Whatever its origins, the original design was a reasonably faithful reproduction of the 
Pecten or scallop shell. 

When the Royal Dutch Petroleum Company and "Shell" Transport and Trading merged in 1907 it was the latter's brand name and symbol which then became 
the short form name ("Shell") and the visible emblem (the "Pecten") o f  the new Royal Dutch/Shell Group. And so it has remained ever since. 

The form of  the Shell emblem has changed gradually over the years in line with trends in graphic design. The current emblem was created by the great 
designer Raymond Loewy and introduced in  1971. Thirty years on it stands the test of t ime as one of the world's most recognised symbols. @a@ Shell She%l 
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Why red and yellow? 

The exact origins of the Shell red and yellow are hard t o  define. True, Samuel and Company first shipped kerosene to  the Far East in t in containers painted red. 
But the link, once again, could be with Spain. 

I n  1915, when the Shell Company o f  California first built service stations, they had to  compete against other companies. Bright colours were the solution, but 
colours that would not  offend the Californians. Because of the state's strong Spanish connections, the red and yellow of Spain were chosen. 

As with the Pecten, the actual colours have been modified over the years, most notably in 1995 when a bright, fresh and very consumer friendly new Shell Red 
and Shell Yellow were introduced to  launch Shell's new retail visual identity. The Shell emblem - or Pecten - remains one of the greatest brand symbols in  the 
21st Century. 

Download The historv behind the Shell emblem (PDF, size 92Kb) - opens in new window. 

PDF files - Accessibility 

For information on downloading PDF files, please visit our Accessibility Help page. 
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Shell Oil Company is  an affiliate o f  the Shell Group, a global group o f  energy and petrochemical 
companies, employing approximately 109,000 people and operating i n  more than 140 countries 
and territories. Approximately 22,000 Shell employees are based in  the U.S. 

Shell Oil Company, including its consolidated companies and its share in equity companies, is one of 
America's leading oil and natural gas producers, natural gas marketers, gasoline marketers and 
petrochemical manufacturers. Shell, a leading oil and gas producer in the deepwater Gulf of Mexico, is a 
recognized pioneer in oil and gas exploration and production technology. 
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1912 -The Beginning 
I n  1912, the Royal Dutch/Shell Group founded the American Gasoline Company t o  sell gasoline along the Pacific Coast and 
Roxanna Petroleum to  buy oil product properties in Oklahoma. 
1915 - First Continuous Process Refinery 
Completed in 1915, Shell's Martinez Refinery was the country's first modern, continuous-process refinery, requiring only 
occasional shutdowns for cleaning. For years, it served as a model for other U.S. refineries. 
1921 - Signal Hill 
The Signal Hill field in California was discovered by Shell in 1921. This historic strike set off an oil boom, with the good 
news travelling so fast the drilling crews were forced to  spend much of their time herding sightseers off the derrick floor. - - 

Signal Hill became the nation's most productive f ie ldf in terms of barrels-per acre. 
1928 - Shell Development Company Formalised 
I n  1928, Shell Development Company was organized t o  identify chemical products that could be made from refinery byproduct gases. One year later, Shell 
Chemical Company was chartered to  manufacture these products, which range today from industrial chemicals to  polymers and catalysts t o  consumer products. 
1931 - Synthetic Ammonia 
I n  1931, Shell Chemical opened its Shell Point synthetic ammonia plant near Pittsburgh, California. It was the first plant in the world to  use natural gas to  make 
ammonia. Agricultural production then depended upon plentiful and cheap synthetic ammonia to  radically simplify fertilizer application. 
1941 - 100-Octane Gasoline 
Shell scientists invented a way to  synthesize the 100-octane gasoline needed for a new generation of aviation engines. This discovery would have history-shaping 
implications in World War 11. At the beginning of World War 11, Shell manufactured 25% of the 100-octane aviation gasoline used by the military. 
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1942-1991 Discoveries and Inventions 

Shell Discoveries and Inventions 1942 - 1991 

1943 Butadiene and Synthetic Rubber 
I n  1943, Shell helped launch a new synthetic rubber industry by supplying butadiene, a critical building 
block o f  synthetic rubber. The need to  find a replacement for normal rubber arose during World War I1 
when the fall o f  Singapore and the capture of Java by Japan deprived the U.S. o f  90 percent of its 
rubber supply. 
1946 - Discoveries in Louisiana and Texas 
After World War 11, the demand for oil products increased dramatically. This increased demand fueled 
Shell's search for new fields, and led t o  the discovery of oil and gas reservoirs in Louisiana and Texas. 
One, the Louisiana Weeks Island field, was brought into production with the deepest producing well in 
the world at  the time. 
1958 - Ranch style Service Stations 
I n  1958, Shell redesigned its service stations and introduced the ranch-style station. This type of station 
was unique in that it was the first one designed to  blend in with the environment -- a concept that has 

been imitated for years. 
1963 - Jet-powered Car 
Shell products fueled and lubricated the three-wheeled, jet-powered car that set the land speed record on August 5, 1963. Driven by Craig Breedlove, a 26-year- 
old Californian, his "Spirit of America" achieved 407.45 miles per hour on the Salt Flats at  Bonneville, Utah. 
1972 - CO2 Injection 
Shell pioneered testing o f  the CO2 injection process, an enhanced recovery technique, by becoming the first t o  inject CO2 in a West Texas oil field. This photo 
shows the Cortez Pipeline, a 500-mile joint-venture carbon dioxide line which transports CO2 from the McElmo Dome Field in Colorado t o  West Texas and New 
Mexico oil fields. 
1974 - Polymer Technology 
I n  1974, Shell Chemical became the largest manufacturer of epoxy resins, which are widely used for coatings, adhesives, and in structural materials. Recreational 
shoes made with Shell's KRATONB thermoplastic rubber became popular. KRATONB was also used to  make toys that were safe, strong, and bounced back into 
shape. 
1978-Cognac 
Shell brought the Cognac oil and gas field into production in 1,025 feet o f  water in the Gulf o f  Mexico. Cognac was deeper than any previous offshore discovery, 
and held that record for ten years. To develop this field, the company designed and built the world's tallest and heaviest drilling and production platform. 
1979 - Unleaded Fuel 
I n  1979, Shell introduced a second grade o f  unleaded gasoline and upgraded its existing unleaded gasoline to  the highest octane unleaded it had ever marketed. 
This new high octane fuel was called Super Regular Unleaded. 
1983 - Seismic Vessel 
Shell's leadership in seismic exploration was embodied in  the 1983 launch of Shell America. This 300-foot vessel helped locate potential oil and gas reservoirs 
more rapidly. The ship's many features included the ability to  transmit selected data by satellite to  Houston for immediate processing. 
1988 - Bullwinkle 
I n  1988, in a world record 1,350 feet o f  water, Shell installed the Bullwinkle platform in the Gulf o f  Mexico. I n  1991, with the installation o f  permanent production 
facilities, Bullwinkle reached full production of 44,000 barrels o f  oil and 100 million cubic feet of gas per day. 
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1992-Present - Extending the Vision 

1994 - First Tension Leg Platform 
Auger was the world's first tension leg platform (TLP) that had both a permanent drilling rig and full-fledged production 
facilities. It was installed in the Gulf of Mexico in 1994 at  a then world water depth record of 2,860 feet. Auger's structure 
is basically a floating hull that supports a five-story deck over an area the size df two football fields. 
1995 - Learning Centre Open 
I n  1995, the Shell Learning Center was opened. Located 40 minutes north of downtown Houston in  an idyllic woodland 
setting, the Learning Center is designed to  encourage "out-of-the-box" free thinking, and to  act as a practice field for new 
ideas. 
1996 - Mars Project 
I n  July of 1996, the Mars platform was installed in  2940 feet of water, surpassing the previous depth record for the Gulf of 
Mexico established by Shell's Auger Tension Leg Platform. Mars was the largest oil and gas discovery in the Gulf of Mexico 

in two decades. 
1996 Corterra Polymers Development 
Shell Chemical was instrumental in the development of Corterra Polymers, which have extensive applications in the carpet and textile markets. Corterra Polymers 
combine the chemical resistance characteristics of polyester and the shape recovery properties of nylon. 
1997 - Shell Houston Open Golf Tournament 
I n  1997, the Shell Houston Open donated a record $2.1 million to  local charities, making this tournament one of the top two charity events on the PGA Tour. 
Since Shell assumed the sponsorship of this tournament in 1992, more than $7.2 million has been donated to  area charities. 
1997 - Project Gemini 
I n  March of 1997, Shell, Texaco and Saudi Aramco announced Project Gemini, a joint venture that would combine their Eastern and Gulf Coast United States 
refining and marketing businesses. Upon approval by  the Federal Trade Commission, this joint venture would allow the three companies to  accomplish 
fundamental change in the way they operate their downstream businesses. 
1997 - World Water Depth Record Broken 
Shell broke the world's water depth record for production by almost 2,000 feet when the Mensa subsea development began flowing gas from its first well in 5,300 
feet of water in the Gulf of Mexico on July 12th. 
1998 - Count on Shell at the Winter Olympics 
Shell was the sole petroleum products advertiser during CBS-N's 17-day coverage of the 1998 Winter Olympic Games in Nagano, Japan. The Games also served 
as a launching pad for Shell's new advertising campaign, Count on Shell, which included five new television commercials and the debut of a series of information 
booklets starting with Driving Dangers. 
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What We Do X- -- w - - . - x r - < -  - 
Shell Oil Company is indeed an oil company. But we are much more; in fact, we are an affiliate of the Shell Group, a global group of energy and 
petrochemical companies, employing approximately 109,000 people and operating in more than 140 countries and territories. Approximately 
22,000 Shell employees are based in the U.S. 

I n  the U.S., Shell is probably best known for our bright red and yellow service stations and our ongoing success in finding and producing oil and gas on land and 
at sea. But do you know about Shell's wind farms in the U.S.? Do you know about Shell Trading or Shell Global Solutions? Take a few minutes to  learn more 
about Shell in the U.S., from refineries to renewables and from retail t o  trading. 

Shell Oil Products US 

Motiva Enterprises 

Shell Ex~lorat ion & Production Company (SEPCoZ 

Shell Chemical LP and Shell Norco, Shell Chemical LP's facility in Louisiana 

Shell US Gas & Power 

Shell Global Solutions 

Shell Renewables 

Shell Lubricants 

Shell Tradinq 

Shell Hydrogen 
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Contact Us 

Shell Worldwide 

Home 

About Shell 

Jobs & Careers 

Investor Centre 

Media Centre 

Environment and 
Society 

Shell Motorsport 

Technology & 
Innovation 

Products & Services 

For consumers 

For businesses 

Shell Headquarters Address 

Royal Dutch Shell plc 
Carel van Bylandtlaan 16 
2596 HR DEN HAAG 
Postbus 162 
2501 AN DEN HAAG 

Tel. 070 - 377 9111 

Select a country t o  get the contact details for Shell's offices i n  over 140 countries and territories 
worldwide. You can also click on Shell Directory a t  the top of the  page t o  access our business 
and country websites around the globe. 

Country L ist ing 

Angola 
Argentina 
Australia 
Austria 
Azerbaijan 
Bahamas 
Bangladesh 
Barbados 
Belarus 
Belgium 
Belize 
Benin 
Bermuda 
Bolivia 
Botswana 
Brazil 
Brunei 
Bulgaria 
Burkina Faso 
Cambodia 
Cameroon 
Canada 
Cape Verde 
Chad 

Egypt 
El Salvador 
Eritrea 
Estonia 
Ethiopia 
Fiji 
Finland 
France 
Gabon 
Gambia 
Germany 
Ghana 
Gibraltar 
Greece 
Grenada 
Guadeloupe 
Guam 
Guatemala 
Guinea 
Guinea-Bissau 
Guyana 
Haiti 
Hong Kong 
Hungary 

Latvia 
Lesotho 
Lithuania 
Luxembourg 
Madagascar 
Malaysia 
Mali 
Mauritius 
Mexico 
Morocco 
Mozambique 
Namibia 
Netherlands 
Netherlands Antilles 
New Caledonia 
New Zealand 
Nicaragua 
Niger 
Nigeria 
Niue Island 
Norway 
Oman 
Pakistan 
Panama 

Serbia & Montenegro 
Singapore 
Slovakia 
Slovenia 
Solomon Islands 
South Africa 
Spain 
Sri Lanka 
St Kitts 
St Lucia 
St Vincent 
Sudan 
Surinam 
Swaziland 
Sweden 
Switzerland 
Syria 
Taiwan 
Thailand 
Togo 
Tonga 
Trinidad 
Tunisia 
Turkey 
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chi le  
China 
Colombia 
Congo 
Cook Islands 
Costa Rica 
Cote d' Ivoire 
.Croatia 
Cuba 
Czech Republic 
Denmark 
Djibouti 
Dominican Republic 
Ecuador 

Iceland 
India 
Indonesia 
I r an  
I re land 
I ta ly  
Jamaica 
Japan 
Jordan 
Kazakhstan 
Kenya 
Korea 
Kuwait 
Laos 

Papau New Guinea 
Paraguay 
Peru 
Philippines 
Poland 
Portugal 
Puerto Rico 
Qatar 
Reunion 
Romania 
Russia 
Rwanda 
Saudi Arabia 
Senegal 

Turkmenistan 
Uganda 
Ukraine 
United Arab Emirates 
United Kingdom 
United States 
Uruguay 
Uzbekistan 
Vietnam 
Virgin Islands UK 
Yemen 
Zimbabwe 

.c back t o   to^ 
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USA 

Shell Worldwide 

Home 

About Shell 

Jobs & Careers 

Investor Centre 

Media Centre 

Environment and 
Society 

Shell Motorsport 

Technology & 
Innovation 

Products & Services 

For consumers 

For businesses 

Contact details 

Shell Credit Cards Contact and Payment Information 

Website .C.ont.act._us.~.~Com.n?ents ,..... ~.u.e~st.ions_and i.nf.or.nation 

Shell Oil Company (Head Office) 

Address P.O. Box 2463 
Houston 
Texas 77252-2463 

Phone i -1 713 241 6161 

Website .......................................................................... Shell United States 

Shell Chemical LP 

Ad dress P.O. Box 2463 
Houston 
Texas 77252-2463 

Phone +1 713 245 1500 

Website ..... www.shellchemicals.com - . - ...... ............................... 

Shell Exploration & Production Company 

Address P.O. Box 2453 
Houston 

http://www.shell.com/home/Framework?siteId=home&FC2=l/iwgecontaczzz - lhn.html&FC3=/html/iwgen/contact/contact - usa. ... 312 112007 
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Texas 77252-2463 

Phone 

Shell Services International 

Address P.O. Box 20329 
Houston 
Texas 77025-0329 

Phone +1 713 245 1500 

Fax +1 713 241 4044 

Shell Oil Company (SHEMS) 

Address P.O. Box 4319 
Houston 
Texas 77210-4319 

Phone +1 713 241 2987 

Fax +1 713 241 5634 

Shell Deepwater Development Systems Inc 

Address P.O. Box 576 
Houston 
Texas 77001-0576 

Phone +1 281 544 2121 

Fax +1 281 544 3010 
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Shell EP International Ventures Inc. 

Address P.O. Box 4741 
Houston 
Texas 77210 

Phone +1 281 544 3402 

Shell Western E&P Inc. 

Address P.O. Box 576 
Houston 
Texas 77001-0576 

Phone +1 281 544 2121 

Fax +1 281 544 3010 

Shell US Gas & Power 

Address 1301 McKinney 
Suite 700 
Houston, TX 77010 

Phone + 1 866-203-9200 

Website .~~.~.,She!!.:.~.S.GP.,co.m 

Shell Offshore Inc. 

Address P.O. Box 576 
Houston 
Texas 77001-0576 

Phone +1 281 544 2121 

Fax +1 281 544 3010 
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Shell Deer Park Refining Company 

Address P.O. Box 100 
Deer Park 
Texas77536 

Phone +1 713 246 4371 

Fax +1 713 246 6462 

Shell Norco Refining Company 

Address P.O. Box 10 
15536 River Road 
Norco 
Louisiana 70079 

Phone 

Fax 

Royal Lubs Co Inc 

Ad dress P.O. Box 518 
East Hanover 
New Jersey 07936 

Phone 

Fax 

Royal Additives 

http:llwww.shell.com/home/Framework?siteId=home&FC2=/html/iwgen/contact~zzz - lhn.html&FC3=/htrnl/iwgen/contactlcontact~~usa .... 312 112007 
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Address P.O. Box 2463 
Houston 
Texas 77252 

Phone +1 713 245 1500 

Fax +1 713 241 0108 

Shell Atlantic Services Company 

Address One Shell Plaza, 910 
Louisiana Room 2740 
Houston 
Texas 77002 

Phone 

Fax 

Shell Pipeline Company LP 

Address P.O. Box 2648 
Houston 
Texas 77252 - 2648 

Phone 

Fax 

Pecten Chemicals Inc 

Address P.O. Box 4407 
Houston 
Texas 77210 

Phone +1 713 245 1500 
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Fax +7 713 241 5194 

Monteil North America Inc 

Address P.O. Box 15439 
Wilmington 
Delaware 19850-5439 

Phone 

Fax 
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Our P e o ~ l e  

Shell in the US Read profiles of our senior leaders. 

Home John Hofrneister 

About Shell US 
Presldent, Shell 011 Company 

c Who We Are 
Lynn Elsenhans 

r What We Do Executive Vlce Presldent, Global Manufacturing for Shell's 
r How We Work reflnlng buslness and chemicals manufacturing worldwide 

Our People 
Mark Hanafin 

b Social Responsibility Global VP Gas and Power for Shell Trad~ng and CEO of Shell 

b Energy Education Tradlng Gas and Power (Including Coral Energy) In Houston 

Shell for Motorists Fran Keeth 
Executive Vice President Chemicals and President & CEO 

Shell for Businesses 
Shell Chemical LP 

Jobs & Careers 

News & Library Cathy Larnboley 
Senior Vice President, General Counsel and Corporate 

Community & Secretary Shell Oil Company 
Environment 

Shell Sports Marvin Odum 
Executive Vice President for the Americas for Shell 

Shell Merchandise Exploration & Production 
Energize Your Future 

Pervis Thomas 
Contact Us 

Managing Director and Chief Investment Officer, Shell 
Retirement Funds and 1J.S. Country Finance Functional ILead 

Featured Links 

Eco-marathon 
Americas 

Shell & NASCAR 

Test Your Fuel I.Q. 

U.S. Media Center 

Investor Relations 
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OObE RS LnteUipnm. insight. Rtw~lts. k a r n  More Or SabscriLe Noiv: 

Shell Oil Company 

I Shell Plaza, yio Louisana St. Phone: 713-241-0161 
Ilouston, 'm 7 0 0 2  (IM.ipj Fax: 713-~41-101t~ 
I~ttp:!/i~?v\v.sllell~~s.~-~~n~ 

Hoover's coverage by St~a~I.jl,?~?l!~~l 

Osrel-view 

Shell Oil doesn't shilly-sllally around, it explores for, produces, and markets oil, natural gas, and 

che rn i~~ l s .  The compan>'s Sllell E\ploldtiun & Production unit focuses its exploration on the 

Around deepwater plays in the Gulf of Mexico. Shell partners n i th  Sa~~cli  A 4 r ~ ~ n ~ c ~  in a US refining and 

the world nli~rkcting lenturc, (&foti\,j), and o\\ns Moliva's sister conlpan? Shc.11 Oil PI otlu~*l< US (formcbrly 

in a click. Equilon). Shell also produces petrochemicals (Shell Chemical) and liquefied natural gas (Shell 

US Gas h Power), and rnarliets natural gas and electricity. Shell's parent, Koq,jl Dutch Sl~ell, is 

the \\orld's #3 petroleum company (behind EK\(JII klolnl and RP). 

@ BOOK NOV; 
Key Numbers 

Key financials for Slicll Oil Company 

I U M I T I D . O Q I '  

Company Type Sul)sidialy of Koyal 1)ulch 511~~11 

Fiscal Year-End Dcccm1)cr 

TIP: Want to stay abreast of the latest in IPO n e ~ s ?  Sign up for Hoover'? IPO Llpdate 
news_l.etj.tx and start rcce~ving cxclusicc Hooccr's content delivered straight to your inbox. Each 
ncwslettcr is dcliverett wcckly to help you stay ahead of the competition. 

Key People 

Kcy people and rxecutives for Shell Oil Company 

President and Country Chair and SVP, John D. 
Corporate Affairs and Human Resources Hofineister 

VP, Government Affairs Brian P. 
Malnak 

Director, Human Resources Ronnie Kurtin 

TIP: Use Build Executibe List to target decision makers by industry, geography, sales, net incomc, 
and  umber of employees. 

Top Competitors 

Top co~npetitors of Sl~ell Oil Company 

There are  2 1  competitors for Shell; see Inore. 
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Business Information Report Decide with Confidence 

To save report(s) to  your PC, c!.ick here. ... ~orlnstructions. Print.. t hisReport 

Copyright 2007 Dun & Bradstreet - Provided under contract for the exclusive use of subscriber 263725069L 

A T N :  TSI Report Printed: MAR 2 1  2007 
I n  Date 

BUSINESS SUMMARY 

SHELL OIL COMPANY Now Included with this Repart 
(SUBSIDIARY OF SHELL PETROLEUM INC, HOUSTON, TX) 
SHELL 
SHELL DEVELOPMENT CO DIV 

910 Louisiana (one Shell Plaza) 
Houston, TX 77002 

; D&B1s Credit Limit Recommendation 
1 D&B's industry and risk-based l imit guidance 
1 

Learn More View How 

1 Payment Trends Profile 
i Payment trends and industry benchmarks 

' Learn More View Now 

This is a headquarters (subsidiary) location. D-U-N-S Number: 00-809-0938 
Branch(es) or division(s) exist. 

Mailing address: PO Box 2463 
Houston, TX 77252 

D&B Rating: -- 

Web site: 

Telephone: 1 When weighted by dollar amount, payments to ; 
I suppliers average 17 days beyond terms. i : ........................................ . ,..,,.,..,.....,. " . .  ........................... ...................... . _ , 

Chief executive: JOHN HOFMEISTER, PRES 

Year started: la chys s h  30 d a y  slow P m p t  Antlclpetss 
Management 
control: 

Based on trade collected over last 12 months. 
Employs: 24,008 (1,500 here) 

Enhanced ~ a y m e n t  trends and industr 
benchmarks are available on this busiiess History: 

SIC: 
CLEAR 
5541 
4612 
1311 
2821 
2869 
2911 

Line of business: Oil & gas refining, transporting & 
marketing 

SPECIAL EVENTS 

01/22/2007 

Typically companies prepare their fiscal financial statement within a few months of their fiscal year end close. 
However, for some businesses this timeframe varies considerably and their fiscal statment availability may be 
delayed. D&B generally begins to  request an updated fiscal statement approximately 2-3 months after the fiscal 
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close. 

07/05/2006 
D&B has made multiple requests for an updated financial statement from this business. The business has yet  to  
provide this information. I f  an updated financial statement is received, it will be promptly made available in the 
Finance and/or Statement Update section. 

02/24/2006 
OTHER SPECIAL EVENT: According t o  published reports on September 26, 2005, Shell announced the re-opening of 
i ts downtown New Orleans offices. 

SUM MARY ANALYSIS 

The blank rating symbol should not be interpreted as indicating that credit should be denied. It simply means that the 
information available t o  D&B does not permit us to  classify the company within our rating key and that further 
enquiry should be made before reaching a decision. Some reasons for using a "-" symbol include: deficit net worth, 
bankruptcy proceedings, insufficient payment information, or  incomplete history information. For more information, 
see the D&B Rating Key. 

Below is an overview o f  the company's rating history since 01/01/91 

D&B Rating Date Applied 
- - 01/01/91 

The Summary Analysis section reflects information in D&B1s file as o f  March 19, 2007. 

Have SHELL OIL COMPANY'S payment habits changed over time? @ 
A Payment Trends Profile will show you - View Now 

CUSTOMER SERVICE 

I f  you have questions about this report, please call our Customer Resource Center a t  1.800.234.3867 from anywhere 
within the U.S. I f  you are outside the U.S. contact your local D&B office. 

*** Additional Decision Support Available *** 

Additional D&B products, monitoring services and specialized investigations are available to  help you evaluate this 
company or its industry. Call Dun & Bradstreet's Customer Resource Center at 1.800.234.3867 from anywhere within 
the U.S. or visit our website a t  www.dnb.com. 

HISTORY 

The following information was reported 1 1 / 0 8 / 2 0 0 6 :  

Officer(s): JOHN HOFMEISTER, PRES 

LYNN ELSENHANS, SR V PRES GLOBAL MANIJFACTURING 
CATHY LAMBOLEY, SR V PRES-GEN COUNSEL-SEC 

DIRECTOR(S): The officers identified by (+) 

Charter amended Sep 22 1949 changing name from Shell Union Oil Corporation. 

Business started 1912. Present control succeeded 1922. 

BACKGROUND/OWNERSHIP: 
Business started 1912 by two predecessor companies, but has been a direct or  indirect subsidiary of the Royal 
Dutch/Shell Group since 1922. 

Shell Petroleum N.V. had owned approximately 69% of the company's common stock with the balance held by the 
general public. I n  Apr 1984, however, Shell Petroleum N.V., through its newly formed subsidiary, SPNV Holdings Inc 
(SPNV), commenced a tender offer for all of the publicly held shares o f  subject it did not already own. 

htt~s://www.dnb.com/deliverv/25/25471h/25471 h.RTRH0.?173.3351947344 tnv nrint htm7nrintP 1/71 17nn7 
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On Jun 7 1985, SPNV completed the acquisition of subject from its public shareholders at  a total cost of some $5.5 
billion. Previously Shell Petroleum N.V. had contributed its common stock ownership in subject to SPNV. On Dec 3 1  
1987 SPNV changed its corporate name by charter amendment to  Shell Petroleum Inc. Shell Petroleum Inc is now 
60% owned by Royal Dutch Petroleum Co, The Hague, The Netherlands, and 40% owned by The "Shell" Transport 
and Trading Company, plc, London, England. 

RECENT EVENTS: 

On August 14, 2003, an inside source, stated that Shell Oil Company, Houston, TX completed the previously 
announced sale of i ts 50-percent interest in the Excel Paralubes venture to a subsidiary of Flint Hills Resources, LLC, 
a Wichita, Kansas-based refining and chemical company. The Federal Trade Commission approved the sale, the terms 
o f  which were not released. ConocoPhillips hold the other 50-percent interest in Excel Paralubes. It is located 
adjacent to  the ConocoPhillips refinery near Lake Charles, LA. Further details are unavailable a t  this time. 

On April 2, 2003, Max R Rudminat, secretary-treasurer-CFO for Warren Oil Company Inc, Dunn, NC stated that the 
company has acquired two blending packaging plants from Shell Oil Company, Houston, TX. The plants are located in 
Marion, I L  and Johnstown, PA. Both plants were formerly part of the Penzoil-Quaker State Company. Further details 
are unavailable at  this time. 

On February 13 2002 Shell Oil Company, Houston, TX, acquired the remaining 44% interest of Equilon Enterprises 
LLC, Houston, TX that it didn't already own from Texaco Inc, White plains, NY. I n  a related transaction, Shell Oil 
Company and Saudi Refining Inc, Houston, TX purchased Texaco Inc's interest in Motiva Enterprises LLC, Houston, 
TX. Each now has a 50% interest. 

OFFICERS BACKGROUND: 

JOHN HOFMEISTER. Appointed president on March 1 2005. Mr. Hofmeister joined Shell as Director of Human 
Resources, based in The Hague, The Netherlands, and London, UK, in 1997. Prior to  joining Shell he served as Vice 
President, International Human Resources, for AlliedSignal Inc, based in Hong Kong. He joined AlliedSignal in 1992. 
Mr. Hofmeister holds bachelors and masters degrees in political Science from Kansas State University. 

LYNN ELSENHANS. Ms. Elsenhans graduated from Rice University with a BA in  Mathematical Science in 1978 and 
received an MBA from Harvard in 1980 before joining Shell Oil Company. She was named to  president and CEO of 
Shell Oil Products U.S., and president Shell Oil Company and Country Chair for Shell U.S. in  June of 2003. She was 
named to  her current position, Executive Vice President of Global Manufacturing, with responsibility for Shell's 
refining business and chemicals manufacturing worldwide, with effect from January 1, 2005. 

CATHY LAMBOLEY. Active with Shell for 25 years. She has had various assignments in the Legal organization and also 
was vice president of Commercial Marketing & Services for the Oil Products business. She was named Senior Vice 
President, General Counsel & Corporate Secretary in June 2000 Graduated with a B.S. degree in Secondary Education 
from the University o f  Wisconsin in 1972 and a J.D. degree from the University of Texas in 1979. 

RELATED CONCERNS: 
Altura Energy, Ltd was formed and began operations in  Mar 1997 by combining the company's exploration and 
producing operations located in  the Permian Basin of West Texas/Southwest New Mexico with those of Amoco 
Corporation. Altura is owned approximately 36% by the company and 64% by Amoco. 

Aera Energy LLC, DUNS#090755471, was formed and began operations in Jul 1997 by combining the California 
exploration and production operations o f  CalResources, a subsidiary, with the California exploration and production 
operations of Mobil Corporation. The company owns 58.6% of Aera but does not exercise control and therefore 
accounts for its investment using the equity method of accounting. 

I n  Jan 1998, the company and Texaco Inc reached agreement on the formation and operational start up of Equilon 
Enterprises LLC. Equilon is a joint venture, which combines major elements of both company's western and 
midwestern United States refining and marketing businesses and both company's nationwide trading, transportation 
and lubricants businesses. The company owns 56 percent in Equilon using the equity method of accounting. 

On Jun 22 1998 the company, Texaco and Saudi Arabian Oil Company reached agreement on the formation and 
operational start up effective Jul 1 1998, of Motiva Enterprises LLC, a joint venture combining major elements of the 
three companies' eastern and Gulf Coast United States refining and marketing businesses, including assets previously 
held by Star Enterprise, a partnership o f  corporate affiliates o f  Texaco and Saudi Aramco. The company has a 35 
percent ownership of Motiva, and Texaco and Saudi Refining each have 32.5 percent ownership of Motiva. 

CORPORATE FAMILY 

Click below to buy a Business Information Report on that family member. 
For an expanded, more current corporate family view, use D&B1s Global Family Linkage product. 
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Buy Selected Report(s) 1 
Globa l  U l t imate :  

a Royal Dutch Shell PIC London, England 

Parent :  

rn Shell Petroleum Inc. Houston, TX DUNS # 13.348-9812 

Subs id ia r ies  (US): 

rn Coral Energy Holding, L P 

rn Enventure Global Technology LLC 

a Equilon Enterprises L. L. C. 

a Houston Fuel Oil Terminal Inc  

Nickerson American Plant Breeders Inc  

Pecten Arabian Co 

$ Pecten Chemicals Inc 

Pecten Trading Company 

$ Pennzoil-Quaker State Company 

Shell Catalyst Ventures, Inc  

/III Shell Chemical LP 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

rn Shell Chemical Risk Management Company Houston, TX 
Inc  

Shell Communications Inc  Houston, TX 

Shell Energy Resources Inc  Wilmington, DE 

Shell Exploration & Production Inc  Coden, AL 

Shell Frontier Oil & Gas Inc  Houston, TX 

Shell Gas Lpg Bulk LLC Fremont, M I  

Shell Global Solutions (us) Inc  Houston, TX 

Shell Information Technology International Houston, TX 
Inc  
Shell International Exploration and 
Production Inc. 

rn Shell Martinez Refinery 

Shell Motorist Club Inc  

w Shell Pipeline Company L P 

a Shell Polymers Ventures, Inc  

Shell Wind Energy Inc  

Houston, TX 

Martinez, CA 

Houston, TX 

Houston, TX 

Houston, TX 

Houston, TX 

DUNS # 83-756-5548 

DUNS # 07-4575767 

DUNS # P_O:429:-473Z 

DUNS # 62-663-2343 

DUNS # 80rlZP-78.4.5. 

DUNS # 19-513-1578 

DUNS # 02-73.4-2260 

DUNS # 08-150-4219 

DUNS # 16-180-9744 

DUNS # 1.6-1.67-777.8 

DUN s # 01-777-4P.71. 

DUNS # 17-6.7.0-52.67. 

DUN s # 84-.192-9456. 

DUNS # P6-538-1.2.45 

DUNS # 79-091-6381 

DUNS # 13-657-0.9.3.9 

DUNS # 04:.255:5?47 

DUNS # 60321-4508 

DUNS # 15-992-9249 

DUNS # 96-357-3175 

DUN s # 49~483-.0.43.7. 

DUNS # 08-293-2593 

DUNS # 62-114-6794 

DUNS # 125.4.6-8067 

Subs id ia r ies  ( In ternat iona l ) :  

Shell Company (W.I.) Ltd PORT-AU-PRINCE, HAITI DUNS # 87~.2_03_:079.6 

Branches (US): 

Shell Oil Company 

Shell Oil Company 

Shell Oil Company 

Shell Oil Company 

Shell Oil Company 

Alabaster, AL 

Birmingham, AL 

Birmingham, AL 

Collinsville, AL 

Mobile, AL 

DUNS # 93-335-4078 

DUNS # 15x583-7974 

DUNS # .09:838-4766 

DUN s # 04329- 6 0 4  

DUNS # 15-561 -629.5 
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Shell Oil Company 

Shell Oil Company 

Shell Oil Company 

Shell Oil Company 

rn Shell Oil Company 

Shell Oil Company 

Shell Oil Company 

@/ Shell Oil Company 

Shell Oil Company 

rn Shell Oil Company 

Shell Oil Company 

Shell Oil Company 

Shell Oil Company 

rn Shell Oil Company 

a Shell Oil Company 

Shell Oil Company 

Shell Oil Company 

Shell Oil Company 

Shell Oil Company 

Saraland, AL 

Anchorage, AK 

Kenai, AK 

Fayetteville, AR 

Anaheim, CA 

Anaheim, CA 

Antioch, CA 

Bell, CA 

Castaic, CA 

Chula Vista, CA 

Fallbrook, CA 

Long Beach, CA 

Long Beach, CA 

Long Beach, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

Los Angeles, CA 

DUNS # 02-085-2422 

DUNS # 62-512-3091 

DUNS # 12-023-2111 

DUNS # 04-693-7772 

DUNS # 09-4.70~5324 

DUNS # 62-53.5-23.80 

DUNS # 36-232-2307 

DUNS # 1.651.6r0425 

DUNS # 6072455.23 

DUNS # 93-058-8223 

DUNS # 1.6-8.67-39.1.1 

DUNS # 00-254.2884 

DUNS # 02184310999 

DUNS # 1.6-520-M83 

DUNS # 96-626-5696 

DUNS # 16-5153801. 

DUNS # 00369-2 58 3 

DUNS # 93-007-5718 

DUNS # 93-358-7446 

Shell Oil Company Mojave, CA DUNS # 78~1%-8.268 

This list is limited to the first 25 branches. 
For the  complete list, use D&B's Global Family Linkage product. 

Affiliates (US):(Affiliated companies share the same parent company as this business.) 

rn Shell Consolidated Refining Company Houston, TX DUNS # 09-239-2443 
Shell Deepwater Development Holdings, Houston, TX DUNS # 09:?39:4795 
Inc 

rn Shell Deepwater Development Inc. Houston, TX 

Shell Gulf o f  Mexico Inc  Houston, TX 

Shell Marine Products (u.s.) Company Houston, TX 

Shell Oil & Gas Investment Limited 
Partnership 

Houston, TX 

DUNS # 09-239-4910 

DUNS # 14-45414528 

DUNS # 11-14E321.3. 

DUNS # 09-239-5206 

Shell Trading North America Company Houston, TX DUNS # .12:2a.-27.9.2 

Affiliates (International):(Affi/iated companies share the same parent company as this business.) 
rn AUSTRALIAN LNG SHIP OPERATING CO. PERTHI AUSTRALIA DUNS # 75-238-9726 

PTY. LTD. 
BP + SHELL MARKETING SERVICES (PTE) HARARE, ZIMBABWE LIMITED 

DUNS # 56-551-0435 

CPC SHELL LUBRICANTS COMPANY LTD. Kaohsiung City, TAIWAN DUNS # 65-600-2813 

PENNZOIL PRODUCT INTERNATIONAL PORT LOUIS, 
COMPANY 

DUNS # 36-471-1791 

rn Shell Autoserv Mexico, S.A. de C.V. CIUDAD DE MEXICO, MEXICO DUNS # 58-8 15-112.1 

SHELL AZS St.Petersburg, RUSSIA DUNS # 56: 551.-.4.5.77 
SHELL BUSINESS DEVELOPMENT CENTRAL BAKU, 
ASIA B.V. DUNS # 56-5541554 

SHELL BUSINESS DEVELOPMENT CENTRAL Almaty, KAZAKHSTAN 
ASIA B.V. 

DUNS # 56L552.1.213 

Shell Caribbean & Central America Ltd. SANTO DOMIN~O,  DO^^^^^^^ DUNS # 87-146-7957 

htt~~://www.dnb.com/deliverv/25/254716/2~4716.~~RH~.7.173 3351 947344 tno nrint htm3nrintP 213 113nn7 



D&B Business Information Report: SHELL OIL COMPANY Page 6 of 18 

REPUBLIC 
SHELL CENTRAL EUROPE SERVICES 
COMPANY LIMITED 

KIEV, UKRAINE DUN s # ,5655 1-8607. 

Shell Colombia, S.A. BOGOTA, COLOMBIA DUNS # 88-004-9259 

rn Shell Company (W.I.) Ltd. (Jamaica) JAMAICA DUNS # 87 -327-0065 

Shell Company W I  Ltd. SANTO DOMINGO, DOMINICAN 
REPUBLIC 

DUNS # 87-144-4154 

Shell Costa Rica, S.A. SAN JOSE, COSTA RICA DUNS # 88-0.16-4.934. 
rn SHELL DEVELOPMENTS ZIMBABWE (PTE) 

HARARE, ZIMBABWE LIMITED DUNS # 56-5511042Z 

SHELL EAST EUROPE COMPANY LIMITED KIEV, UKRAINE 

rn SHELL EXPLORATION & PRODUCTION 
MOSCOW, RUSSIA SERVICES (RF) BV 

rn SHELL EXPLORATION AND PRODUCTION 
LUANDA, ANGOLA ANGOLA B V 

DUNS # 36-425-1622 

DUNS # 56-,545-3201. 

DUNS # 64-513-9148 

rn SHELL GAS ROMANIA S.A. BUCHAREST, ROMANIA DUN s # 55-256-98.8.1.. 

SHELL LIETUVA UAB VILNIUS, LITHUANIA DUNS # 64-739-2.526 

Shell Mexico, S.A. de C.V. CIUDAD DE MEXICO, MEXICO DUNS # 81-101-2722 

H SHELL ROMANIA SRL BUCHAREST, ROMANIA DUNS # 56-553-464.6 
H SHELL SOUTH AFRICA MARKETING (PTY) 

Cape Town, SOUTH AFRICA 
LTD 

DUNS # 53-848-2795 

SHELL TAIWAN LIMITED Taipei City, TAIWAN DUNS # 65-623-2535 

SHELL ZIMBABWE (PTE) LIMITED HARARE, ZIMBABWE DUNS # 56-551-0422 

This list is l imited t o  the  first 25 affiliates. 
For the  complete list, use D&Brs Global Family Linkage product. 

I Buy Selected Report(s) 1 
BUSINESS REGISTRATION 

CORPORATE AND BUSINESS REGISTRATIONS PROVIDED BY MANAGEMENT OR OTHER SOURCE 

The Corporate Details provided below may have been submitted by the  management of the  subject business and may 
no t  have been verified with the  government agency which records such data. 

Registered Name: SHELL OIL COMPANY (INC) 

Business type: CORPORATION 

Corporation type: PRO FIT 

Date incorporated: FEB 08 1922 
State of incorporation: DELAWARE 

Filing date: FEB 08 1922 

Common stock 
Authorized shares: 1,000 
Par value: $10.0000 

Where filed: SECRETARY OF STATE/CORPORATIONS DIVISION, DOVER, DE 

OPERATIONS 

Description: Subsidiary o f  SHELL PETROLEUM INC, HOUSTON, TX started 1984 which operates as an oil and gas 
company primarily through subject. Parent company owns 10O0/0 o f  capital stock. Intercompany 
relations: Consist o f  occasional loans and advances and service transactions. 

As noted, this company is a subsidiary o f  Shell Petroleum Inc, DUNS #13-148-9817, and reference is 
made t o  tha t  report for  background information on the  parent company and i ts  management. Financial 
statements on  Shell Petroleum Inc  have been declined by  management. 
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Shell Petroleum Inc is in turn 60% owned by Royal Dutch Petroleum Company (Inc), The Hague, The 
Netherlands, started 1890, and operates with interests in oil and gas operations worldwide and 40% 
owned by  The "Shell" Transport and Trading Company, plc, London, England. Intercompany relations: 
Exchange of merchandise on market terms. 

The company, including its equity companies, is engaged, principally in the United States, in the 
exploration for, and development, production, purchase, transportation and marketing of, crude oil 
and natural gas, and the purchase, manufacture, transportation and marketing of oil and chemical 
products. I n  addition, the company is engaged in the exploration for, and production of, crude oil and 
natural gas outside the United States. 

The company manages its business activities through four major operating segments: oil and gas 
exploration and production, downstream gas, oil products and chemical products. Downstream gas 
was established as a new operating segment effective Jan 1 1998. The oil products segment consists 
predominantly of the company's investment in  companies which are engaged in the refining, 
transportation and marketing of oil products; the company accounts for its investment in these 
companies using the equity method of accounting. 

Terms: Vary, but  generally net 30 days. Has 20,000 accounts excluding credit cards. Sells to wide 
range of industry, government, wholesalers, retailers, and individuals. Territory : Worldwide. 
Marketing through pipelines, bulk stations, terminals and retail service stations. 

Nonseasonal. 

Employees: 24,008 which includes officer(s). 1,500 employed here. 

Facilities: Rents premises in a 50 story office building. Rents most floors of 50 story building. 

Location: Central business section on main street. 

Branches: The company has numerous branches nationwide including refineries, chemical plants, service stations 
and coal mines. 

Subsidiaries: This business has multiple subsidiary, detailed subsidiary information is available in Dun & Bradstreets 
linkage or family tree products. 

SIC & NAICS 

SIC: NAICS: 
Based on information in  our file, D&B has assigned this 447190 Other Gasoline Stations 
company an extended 8-digit SIC. D&B's use of 8-digit 486110 Pipeline Transportation of Crude Oil 
SICS enables us to  be more specific to  a company's 211111 Crude Petroleum and Natural Gas Extraction 
operations than i f  we use the standard 4-digit code. 211111 Crude Petroleum and Natural Gas Extraction 

325211 Plastics Material and Resin Manufacturing 
The 4-digit SIC numbers link to  the description on the 325211 Plastics Material and Resin Manufacturing 
Occupational Safety & Health Administration (OSHA) 325110 Petrochemical Manufacturing 
Web site. Links open in a new browser window. 325199 All Other Basic Organic Chemical Manufacturing 

324110 Petroleum Refineries Filling stations, gasoline 
Crude petroleum pipelines 3241 10 Petroleum Refineries 

Crude petroleum production 324110 Petroleum Refineries 

Natural gas production 324110 Petroleum Refineries 

Epoxy resins 
Polypropylene resins 
Olefins 
Alcohols, non beverage 
Petroleum refining 
Gas, refinery 
Gas, refinery 
Jet fuels 

D&B PAYDEX 

The D&B PAYDEX is a unique, dollar weighted indicator of payment performance based on up to 717 payment 
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experiences as reported to D&B by trade references. 
: -..... "" .... " " ">" 

3-Month D&B PAYDEX: 67 
W h e n  weighted by dollar amount, payments to 
! suppliers average 18 days beyond terms. 

420 days atow I0 days slow Prmpt Anticlpass 

12-Month D&B PAYDEX: 68 
When weighted by dollar amount, payments to 

125 days stow 30 d a y  slow Prasllpt Anticipates 

Based on trade collected over last 3 months. 1 6 Based on trade collected over last 12 months. 

When dollar amounts are not considered, then 
approximately 67% of the company's payments are 
within terms. 

PAYMENT SUMMARY 

The Payment Summary section reflects payment information in D&B1s file as of the date of this report. 

Below is an overview of the company's dollar-weighted payments, segmented by its suppliers' primary industries: 

- 
Top industries: 
Nonclassified 

Whol electrical equip 

Mfg computers 

Computer maintenance 

Petroleum refining 

Mfg plastics/resins 

Mfg trucklbus bodies 

Mfg pesticides 

Oillgas exploration 

Scheduled air trans 

OTHER INDUSTRIES 

Total Total Dollar Largest High 
Rcv'd Amts Credit 

- ($1 ($1 

Other payment categories: 
Cash experiences 18 

Payment record unknown 23 

Unfavorable comments : 5 

Within 
Terms 

1 

Days Slow 
<31  31-60 61-90 90> 

(yo) 

Placed for collections: 
With D&B 2 200 

Other 1 ,  N I  A 

Total in D&B's file 717 46,371,150 8,000,000 

The highest Now Owes on file is $8,000,000 

The highest Past Due on file is $800,000 

Dun & Bradstreet has 717 payment experiences in its file for this company. For your convenience, we have displayed 
80 representative experiences in  the PAYMENTS section. 

How does SHELL OIL COMPANY'S payment record compare to its industry? 0 
A Payment Trends Profile will show you - View Now 
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PAYMENT DETAILS 

Detailed Payment History 

Date Reported 
(mmlvv) 

., .. . . . . . . , . . . . , , . .. 

Paying Record 

PPt 

PPt 

P P ~  

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 
Ppt-Slow 30 

Ppt-Slow 60 

Slow 30 

Slow 15-60 

PPt 

PPt 

P P ~  

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

PPt 

P P ~  

PPt 

PPt 

P P ~  

PPt 

PPt 

PPt 

PPt 

High Credit 
( 8 )  

50,000 

5,000 

2,500 

2,500 

1,000 

1,000 

1,000 

50 0 

250 

50 

40,000 

60,000 

50 

50 

1,000,000 

250,000 

45,000 

20,000 

10,000 

10,000 

10,000 

5,000 

2,500 

2,500 

2,500 

2,500 

2,500 

2,500 

2,500 

1,000 

1,000 

1,000 

1,000 

750 

750 

500 

500 

250 

100 

100 

100 

100 

5 0 

0 

0 

0 

0 

Now Owes 
(8) 

30,000 

5,000 

0 

0 

1,000 

1,000 

0 

0 

0 

0 

25,000 

15,000 

50 

0 

0 

250,000 

0 

20,000 

0 

10,000 

0 

0 

0 

0 

0 

1,000 

2,500 

0 

50 

0 

0 

1,000 

0 

0 

250 

500 

0 

250 

100 

50 

0 

100 

0 

0 

0 

0 

0 

Past Due 
(8) 
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15,000 ' 15,000 

terms can be the result of disputes over merchandise, skipped invoices etc. 

Have SHELL OIL COMPANY'S oavment habits chanaed over time? 
- - -  - 

A Payment Trends Profile will show you - View Now I 
FINANCE 

Two-year statement comparative: 

,Current Assets 

Current Liabs 

'Current Ratio 

Fiscal 
Consolidated 
Dec 31  2002 

(000s omitted) 

Fiscal j 
Consolidated 
Dec 3 1  2003 i 

(000s omitted) 
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Working Capital 

Other Assets 

Net Worth 

Sales 

Long Term Liab 

Net Profit (Loss) - ~ .... " ......... "." ...... 

Accountant: PricewaterhouseCoopers LLP, Houston, Texas. 

Shell Oil Company operates as a wholly owned subsidiary of Shell Petroleum Inc. The ultimate parent is Royal Dutch 
Shell plc, The Hague, Netherlands. Financial information is prepared on a consolidated basis and is available through 
the ultimate parent's business information report. 

KEY BUSINESS RATIOS 

Stateinent date: DEC 3 1  2003 
Based on this number of establishments: 98 

Firm 
Return of Sales: UN 
Current Ratio: UN 
Assets / Sales: UN 
Total Liability / Net Worth: U N 

Industry Median 
Return o f  Sales: 0.6 
Current Ratio: 1.3 
Assets / Sales: 17.5 
Total Liability / Net Worth: 122.4 

UN = Unavailable 
D&B has been unable to  obtain sufficient financial information from this company to  calculate business ratios. Our 
check o f  additional outside sources also found no information available on its financial performance. 
To help you in this instance, ratios for other firms in the same industry are provided below to  support your analysis o f  
this business. 

BANKING 

(Mar 1999) According t o  the company's Dec 31 1998 Form 10K, the company had $1,259 million of 
unused revolving credit agreements in place as of Dec 31 1998, which were available for general 
corporate purposes, including support of commercial notes. None of the agreements require 
compensating balances. Under the agreements, interest will be based on rates in effect at  the t ime 
of borrowing. 

PUBLIC FILINGS 

The following Public Filing data is for information purposes only and is not the official record. Certified copies can only 
be obtained from the official source. 

JUDGMENTS 

Judgment award: 
Status: 
CASE NO.: 
Judgment type: 
Against: 
I n  favor of: 
Where filed: 

$250 
Unsatisfied 
1064152 
Judgment 
BROADWAY SHELL, SANTA MARIA, CA 
GAYNELL DELANEY 
SANl-A BARBARA COUNTY SMALL CLAIMS COURT/SANTA MARIA, SANTA MARIA, 
C A 

Date status attained: 11/19/2001 
Date entered: 11/19/2001 
Latest Info Collected: 03/29/2002 

Judgment award: $409 
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Status: 
DOCKET NO.: 
Judgment type: 
Against: 
I n  favor of: 
Where filed: 

Date status attained: 
Date entered: 
Latest In fo  Received: 

Unsatisfied 
49K060102SC01819 
Judgment 
VILLAGE PARK SHELL, CARMEL, I N  
COCA-COLA BOlTLING COMPANY OF INDIANAPOL 
MARION COUNTY SMALL CLAIMS/WARREN TOWNSHIP DIVISION, INDIANAPOLIS, 
I N  

Judgment award: 
Status: 
DOCKET NO.: 
Judgment type: 
Against: 
I n  favor of: 
Where filed: 

Date status attained: 
Date entered: 
Latest Info Received: 

$425 
Unsatisfied 
49K060011SC09369 
Judgment 
SHELL SERVICE STATION, INDIANAPOLIS, I N  
COCA-COLA BOlTLING CO OF INDIANAPOLIS I N  
MARION COUNTY SMALL CLAIMS/WARREN TOWNSHIP DIVISION, INDIANAPOLIS, 
I N  

Judgment award: 
Status: 
CASE NO.: 
Judgment type: 
Against: 
I n  favor of: 
Where filed: 

Date status attained: 
Date entered: 
Latest In fo  Received: 

" ".. 

Judgment award: 
Status: 
DOCKET NO.: 
Judgment type: 
Against: 
I n  favor of: 
Where filed: 

Date status attained: 
Date entered: 
Latest In fo  Collected: 

SUITS 

Status: 
DOCKET NO.: 
Plaintiff: 
Defendant: 
Where filed: 

Date status attained: 
Date filed: 
Latest Info Received: 

$364 
Unsatisfied 
99M 15846 
Judgment 
JIN'S HOLLYWOOD SHELL, LOS ANGELES, CA and OTHERS 
CAROL MCNALLY MAYHEW 
LOS ANGELES COUNTY SMALL CLAIMS COURT/LOS ANGELES, LOS ANGELES, CA 

08/27/1999 
08/27/1999 
10/19/2004 

"" 

$245 
Unsatisfied 
97-SC-0618 
Judgment 
SHELL OIL COMPANY (INC) 
HALM'S MOTOR SER INC, PERU, I L  
LA SALLE COUNTY CIRCUIT COURT, OlTAWA, I L  

Dismissed 
A0507877 
BARBARA HAUNERT 
SHELL OIL COMPANY 
HAMILTON COUNTY COMMON PLEAS COURT, CINCINNATI, OH 

Suit amount: 
Status: 
CASE NO.: 
Plaintiff: 
Defendant: 
Where filed: 

$2,020 
Dismissed 
05A02170 
ROSA BERMEO DBA FERGUSON COMPANY 
SHELL, LOS ANGELES, CA AND OTHERS 
LOS ANGELES COUNTY SMALL CLAIMS COURTISANTA MONICA, SANTA MONICA, 
C A 
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Date status attained: 10/24/2005 
Date filed: 09/20/2005 
Latest In fo  Received: 11/28/2005 

Status: 
CASE NO.: 
Plaintiff: 
Defendant: 
Where filed: 

Date status attained: 
Date filed: 
Latest In fo  Received: 

Suit amount: 
Status: 
DOCKET NO.: 
Plaintiff: 
Defendant: 
Cause: 
Where filed: 

Date status attained: 
Date filed: 
Latest In fo  Received: 

Pending 
596890 
JIJLIE ANN VOGEL 
SHELL OIL CO, KENNER, LA AND OTHERS 
JEFFERSON PARISH 24TH JUDICIAL COURT, GRETNA, LA 

$150 
Judgment entered 
001342902 
JAMES R GEBBIA 
SHELL OIL COMPANY 
TORT 
ANNE ARUNDEL COUNTY DISTRICT COURT, GLEN BURNIE, MD 

Status: 
CASE NO.: 
Plaintiff: 
Defendant: 
Where filed: 

Date status attained: 
Date filed: 
Latest In fo  Received: 

Pending 
86176 
PROFESSIONAL PATIOS AND SCREENS 
SHELL OIL, GRETNA, LA 
JEFFERSON 2ND PARISH COURT-GRETNA, GRETNA, LA 

Status: 
CASE NO.: 
Plaintiff: 
Defendant: 
Where filed: 

Date status attained: 
Date filed: 
Latest In fo  Received: 

Pending 
580715 
CHRISTINE GAJE 
SHELL OIL COMPANY, GRETNA, LA 
JEFFERSON PARISH 24TH JUDICIAL COURT, GRETNA, LA 

Status: 
DOCKET NO.: 
Plaintiff: 
Defendant: 
Where filed: 

Date status attained: 
Date filed: 
Latest In fo  Received: 

Dismissed 
02CVE016503 
STATE FARM FIRE & CASUALTY COMPANY 
SHELL OIL COMPANY, COLUMBUS, OH 
FRANKLIN COUNlY MUNICIPAL COURT, COLUMBUS, OH 

Status: 
DOCKET NO.: 
Plaintiff: 
Defendant: 
Where filed: 

Date status attained: 
Date filed: 
Latest In fo  Received: 

Dismissed 
CV02010295 
MARLIN SHTEIWI ET AL 
SHELL OIL COMPANY, FAIRFIELD, OH AND OTHERS 
BUTLER COUNTY COMMON PLEAS COURT, HAMILTON, OH 

Suit amount: 
Status: 
DOCKET NO.: 
Plaintiff: 

- -- - - - - 

$1,040 
Dismissed 
02CV00703 
STATE FARM MUTUAL AUTO INSURANCE COMPANY 
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Defendant: 
Where filed: 

SHELL OIL COMPANY, FAIRFIELD, OH AND OTHERS 
HAMILTON COUNTY MUNICIPAL COURT, CINCINNATI, OH 

Date status attained: 03/14/2002 
Date filed: 01/10/2002 
Latest In fo  Received: 11/25/2002 

Suit amount: 
Status: 
CASE NO.: 
Plaintiff: 
Defendant: 
Where filed: 

$5,000 
Judgment for defendant 
1065150 
GAYNELL DELANEY 
BROADWAY SHELL, SANTA MARIA, CA 
SANTA BARBARA COUNTY SMALL CLAIMS COURTISANTA MARIA, SANTA MARIA, 
C A 

Date status attained: 01/18/2002 
Date filed: 11/27/2001 
Latest In fo  Collected: 03/29/2002 

I f  it is indicated tha t  there are defendants other than the  report subject, the  lawsuit may be an action to  clear t i t le t o  
property and does no t  necessarily imply a claim for money against the  subject. 

LIENS 

A lienholder can file the  same lien in  more than one filing location. The appearance o f  multiple liens filed by  t he  same 
lienholder against a debtor may be indicative o f  such an occurrence. 
Amount: $2,470 
Status: Open 
FILING NO.: 2007 003018 
Type: State Tax 
Filed by: STATE OF SOUTH CAROLINA 
Against: SHELL OIL COMPANY INC 
Where filed: GREENVILLE COUNlY REGISTER OF DEEDS, GREENVILLE, SC 

Date status attained: 01/09/2007 
Date filed: 01/09/2007 
Latest In fo  Received: 03/02/2007 

Amount: 
Status: 
CASE NO.: 
Type: 
Filed by: 
Against: 
Where filed: 

Date status attained: 
Date filed: 
Latest In fo  Received: 

$46,879 
Open 
4731 17544W 
State Tax 
STATE OF MISSISSIPPI 
SHELL OIL CO 
HINDS COUNTY CIRCUIT COURT, JACKSON, MS 

Amount: 
Status: 
DOCKET NO.: 
Type: 
Filed by: 
Against: 
Where filed: 

Date status attained: 
Date filed: 
Latest In fo  Received: 

$569 
Open 
0495969 1 
State Tax 
STATE OF INDIANA 
SHELL OIL COMPANY 
ST JOSEPH COUNTY CIRCUIT COURT, SOUTH BEND, I N  

Amount: 
Status: 
DOCKET NO.: 
Type: 
Filed by: 
Against: 
Where filed: 

$569 
Released 
04950989 
State Tax 
STATE OF INDIANA 
SHELL OIL COMPANY 
ST JOSEPH COUNTY CIRCUIT COURT, SOUTH BEND, I N  
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Date status attained: 03/07/2005 
Date filed: 01/11/2005 
Latest I n f o  Received: 1011 112005 

Amount: 
Status: 
DOCKET NO.: 
Type: 
Filed by: 
Against: 
Where filed: 

Date status attained: 
Date filed: 
Latest I n f o  Received: 

$569 
Open 
04950620 
State Tax 
STATE OF INDIANA 
SHELL OIL COMPANY 
ST JOSEPH COUNTY CIRCUIT COURT, SOUTH BEND, I N  

Amount: 
Status: 
DOCKET NO.: 
Type: 
Filed by: 
Against: 
Where filed: 

Date status attained: 
Date filed: 
Latest I n f o  Received: 
" .. . .. 

Amount: 
Status: 
DOCKET NO.: 
Type: 
Filed by: 
Against: 
Where filed: 

$2,161 
Released 
03007742738 
State Tax 
STATE OF INDIANA 
SHELL OIL CO 
ST JOSEPH COUNTY CIRCUIT COURT, SOUTH BEND, I N  

05/24/2004 
12/29/2003 
01/16/2006 

..,....... " 

$2,337 
Released 
03007678921 
State Tax 
STATE OF INDIANA 
SHELL OIL COMPANY 
ST JOSEPH COUNTY CIRCUIT COURT, SOUTH BEND, I N  

Date status attained: 05/24/2004 
Date filed: 12/01/2003 
Latest I n f o  Received: 01/16/2006 

Amount: 
Status: 
DOCKET/ WARRANT: 
Type: 
Filed by: 
Against: 
Where filed: 

Date status attained: 
Date filed: 
Latest I n f o  Collected: 

$778 Unemployment contribution 
Open 
6171979-00 
State Tax 
DWD 
SHELL OIL COMPANY 
BROWN COUNTY CIRCUIT COURT, GREEN BAY, W I  

Amount: 
Status: 
DOCKET/ WARRANT: 
Type: 
Filed by: 
Against: 
Where filed: 

Date status attained: 
Date filed: 
Latest I n f o  Received: 

$53,895 
Open 
022217262 
State Tax 
STATE OF WASHINGTON 
SHELL OIL CO AND OTHERS 
THURSTON COUNTY SUPERIOR COURT, OLYMPIA, WA 

Amount: 
Status: 
CASE NO.: 
Type: 
Filed by: 

$2,449 
Void 
0205300065 
Judgment lien 
COUNTY OF SACRAMENTO 
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Against: 
Where filed: 

SHELL OIL COMPANY (A CORPORATION) 
SACRAMENTO COUNTY RECORDERS OFFICE, SACRAMENTO, CA 

Date status attained: 07/19/2002 
Date filed: 05/30/2002 
Latest Info Received: 08/22/2002 

UCC FILINGS 

Collateral: 

Type: 
Sec. party: 
Debtor: 
Filing number: 
Filed with: 

All Negotiable instruments including proceeds and products - All Accounts 
receivable including proceeds and products - All Inventory including proceeds and 
products - All General intangibles(s) including proceeds and products - and 
OTHERS 
Original 
DEARBORN WHOLESALE GROCERS L.P., CHICAGO, I L  
NISHEL OIL CORPORATION, HOOPESTON, I L  and OTHERS 
010214459 
SECRETARY OF STATE/UCC DIVISION, SPRINGFIELD, I L  

Date filed: 09/26/2005 
Latest Info Received: 1011 112005 

" .~ .... " "" " " " " 

Collateral: 

Type: 
Sec. party: 
Debtor: 
Filing number: 
Filed with: 

All Negotiable instruments including proceeds and products - All Accounts 
receivable including proceeds and products - All Inventory including proceeds and 
products - All General intangibles(s) including proceeds and products - and 
OTHERS 
Original 
DEARBORN WHOLESALE GROCERS LTD PARTNERSHIP, CHICAGO, I L  
SHELL FOOD MART INC, CHICAGO RIDGE, I L  and OTHERS 
004163836 
SECRETARY OF STATE/UCC DIVISION, SPRINGFIELD, I L  

Date filed: 02/08/2000 
Latest Info Received: 04/03/2000 

Collateral: 

Type: 
Sec. party: 
Debtor: 

Filing number: 
Filed with: 

Negotiable instruments including proceeds and products - Accounts receivable 
including proceeds and products - Inventory including proceeds and products - 
General intangibles(s) including proceeds and products - and OTHERS 
Original 
DEARBORN WHOLESALE GROCERS L.P., CHICAGO, I L  
MAIN & GENEVA SHELL, WHEATON, I L  WESTCHESTER SHELL, WESTCHESTER, 
I L  WHEATON SHELL, WHEATON, I L  and OTHERS 
010632285 
SECRETARY OF STATE/UCC DIVISION, SPRINGFIELD, I L  

Date filed: 02/06/2006 
Latest Info Received: 02/20/2006 

Collateral: 

Type: 
Sec. party: 
Debtor: 
Filing number: 
Filed with: 

Date filed: 
Latest Info Received: 

Negotiable instruments 
proceeds and products 
including proceeds and 
Original 

including proceeds and products - Inventory including 
- Account(s) including proceeds and products - Timber 
products - and OTHERS 

SAEHAN BANK, LOS ANGELES, CA 
SHELL, LOS ANGELES, CA and OTHERS 
0203160750 
SECRETARY OF STATE/UCC DIVISION, SACRAMENTO, CA 

Collateral: 

Type: 
Sec. party: 
Debtor: 
Filing number: 
Filed with: 

Negotiable instruments including proceeds and products - Accounts receivable 
including proceeds and products - Inventory including proceeds and products - 
Account(s) including proceeds and products - and OTHERS 
Original 
NATIONSBANK, N.A., AS COLLATERAL AGENT, CHARLOlTE, NC 
N.S.A. ENTERPRISES, INC., A TEXAS CORPORATION, TOMBALL, TX and OTHERS 
97242108 
SECRETARY OF STATE/UCC DIVISION, AUSTIN, TX 
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Date filed: 11/26/1997 
Latest Info Received: 12/16/1997 

Collateral: 

Type: 
Sec. party: 
Assignee: 
Debtor: 
Filing number: 
Filed with: 

Negotiable instruments and proceeds - Inventory and proceeds - Account(s) and 
proceeds - Chattel paper and proceeds - Contract r ights and proceeds 
Original 
MAJOR VIDEO CONCEPTS, INC., INDIANAPOLIS, I N  
MAJOR VIDEO CONCEPTS INC, ST. PAUL, MN 
HUNTSMAN SHELL, AIKEN, SC and OTHERS 
980803-142154A 
SECRETARY OF STATE/UCC DIVISION, COLUMBIA, SC 

Date filed: 08/03/1998 
Latest Info Received: 08/14/1998 
". . .. ... - - . ---w..-..---.......-" . 

Collateral: 

Type: 
Sec. party: 
Debtor: 
Filing number: 
Filed with: 

Date filed: 
Latest Info Received: 

Collateral: 

Type: 
Sec. party: 
Debtor: 
Filing number: 
Filed with: 

Date filed: 
Latest Info Received: 

Collateral: 

Type: 
Sec. party: 

Debtor: 
Filing number: 
Filed with: 

Date filed: 
Latest Info Received: 

All Accounts receivable including proceeds and products - All Inventory including 
proceeds and products - All Equipment including proceeds and products - All 
Fixtures including proceeds and products - All Chattel paper including proceeds 
and products 
Original 
EBY BROWN COMPANY LLC, MONTGOMERY, I L  
SHELL MART, CRYSTAL LAKE, I L  and OTHERS 
004566467 
SECRETARY OF STATEIUCC DIVISION, SPRINGFIELD, I L  

All Inventory and proceeds - All Account (~ )  and proceeds - All General intangibles 
(s) and proceeds - All Equipment and proceeds - All Chattel  paper and proceeds 
Original 
WILSHIRE STATE BANK, LOS ANGELES, CA 
PHILIPS SHELL SERVICE, VAN NUYS, CA and OTHERS 
0103160121 
SECRETARY OF STATE/UCC DIVISION, SACRAMENTO, CA 

Inventory including proceeds and products - Account(s) including proceeds and 
products - Contract r ights including proceeds and products - General intangibles 
(s) including proceeds and products - and OTHERS 
Original 
THE CHASE MANHAlTAN BANK, N.A., AS ADMINISTRATIVE AGENT, NEW YORK, 
NY 
SHELL OIL COMPANY 
00645480 
SECRETARY OF STATE/UCC DIVISION, AUSTIN, TX 

Collateral: 

Type: 
Sec. party: 
Debtor: 
Filing number: 
Filed with: 

Accounts receivable including proceeds and products - Inventory including 
proceeds and products - Equipment including proceeds and products - Machinery 
including proceeds and products - and OTHERS 
Original 
FOSTER BANK, CHICAGO, I L  
SHELL GAS STATION, PALATINE, I L  and OTHERS 
0041 13003 
SECRETARY OF STATEIUCC DIVISION, SPRINGFIELD, I L  

Date filed: 10/25/1999 
Latest Info Received: 12/13/1999 

Type: 
Sec. party: 
Debtor: 
Filing number: 
Filed with: 

Termination 
FOSTER BANK, CHICAGO, I L  
SHELL GAS STATION, PALATINE, I L  and OTHERS 
000495658 
SECRETARY OF STATE/UCC DIVISION, SPRINGFIELD, I L  

h~s://www.dnb.comldelivew/2~/25471h/25471h RTRHO 71 73 3351 947344 t n ~  nrint htm?nrintP 3/71 17007 
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Date filed: 08/16/2000 
Latest Info Received: 09/07/2000 
Original UCC filed date: 10/25/1999 
Original filing no.: 0041 13003 

There are additional UCC's in D&B1s file on this company available by contacting 1-800-234-3867 

There are additional suits, liens, or judgments in D&B's file on this company available by contacting 
1-800-234-3867. 

The public record items contained in this report may have been paid, terminated, vacated or released prior to the 
date this report was printed. 

GOVERNMENT ACTIVITY 

Activity summary 
Borrower (DirlGuar): 
Administrative debt: 
Contractor: 
Grantee: 
Party excluded from federal program(s): 

Possible candidate for socio-economic program consideration 
Labor surplus area: YES (2007) 
Small Business: N/A 
8(A) firm: N/A 

The details provided in the Government Activity section are as reported to Dun & Bradstreet by the federal 
government and other sources. 

Copyright 2007 Dun & Bradstreet - Provided under contract for the exclusive use of subscriber 263725069L 
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ALWUT'THIS REVIEW In this k i c w  "GmuT is d r f ind  :IS Royal Du~dn Shrll ruc,nhci with all u f i o  conrulida~d 
suhhidi~ria. l'hc cxprcs~iuils "bl>cll'', -Group", "Shcll Group- ;,id "Royal Il)xt,ch ?;llcll" srr .w>nctinto urcd for 
~ r l v c l l i e t l e  \YIIC~ rcfcrcr~~a 1r ntnlr to thr Group or Gruup wlr~pnnia in gcncnl. Likwhc, rhc em& '"u.r". "us" 
a d  "our' *realm ud ru mrcr 10 Group conjp~nin in gcncd or ro chow who RD& fur ~ h ~ m .  Thac nprnsiultr a r  
alu, u d  whcrc nu uwhl  purpox is wn.d  by idruti$ing tllr p:sricul;tr compmy or conlpuris. T l ~ c  crprmiun "Gro~tp 
cosnp.r~tics' uurrd ill <his Kcvicw refers lo rornprrtin i f ,  which Koy;zl Dulch bhcll cir1n.r dirccrly or indirccrly 
11;. wnrrul, by hnvi~gcirlrcr ;t tnajori~y of chr wring righa or tllc rig191 to cxcrcw .I cnnrrnlli~~p influence. Tlvr 
cornp~~l ier ill which ~llr Gruup hrs rigr~ificnnr influcncc hur >not conrrol :tic icferrrd ro as "nrs~ciarrd cc>ntpanics" 
nr "anoci~rcs" rud  cornpanics in which thc Group h s  jninr conrrol arc rcfrmrcd r o  a.s "juinrly cnnrrnlled coririrs". 
In  chis licvicw. asmcinrrr 2nd jninrly rn~~r ro l l rd  cilriries ~ i c  al,o rcfcrrcd m .a "cqoiry accounred it>vrr~mr,lt<". 

Shr  aprnziuc> " u p c r ~ t i l > ~  m t n p a l l i ~ i  z ~tXd ih clti, I k r i c ~ v  ~ . f c n  ID IJIOICG~OU~ and q ~ i r y  L W D U I I I ~  i n v c ~ t r n ~ r ~ ~ s  
I I I ~  .11~ enmccd in rile c ru lu r~r io i~  for 2nd cxrmction ofoil and tn.~[urd l i l r  :and dclirrii.ufrhr.rc Ihvdrocarbuns ro 

Exccpc :u orhcrwisc \pccifid, the figurer shnwil in rhr mh ln  in rhir Kcvicw rcprernr rhnsc in rcsprcr nfCrnmlp 
cornprnics only, xirhnur dcducrion of minoricy inrcrcir,. I luwwcr, whcrc Rgurcs ~ r c  given rpccifi~ally for oil 
pruducrion (ncr ufroyrlric< in kind). nrruid r ~ r  nroducrion avrilahlc for u l r .  2nd horh rhc rrf incrv nroccwine .. . 
it~rnkr :~nd  rural oil s~lesrnlumrr. thc rcrm "Group rhsrc" i\ u x d  fur cunrcnicncc ro indik; nor onl;,' 

the vulurna 10 which Gmup cu~npanio arc r~x i r l rd  lwi~houc dcducriun in rrrprcr of tninoriv intcmrs) but ~ l r u  
[he purciun of ~ h c  volurrnrr 17f .ICCULIIIIC~ ~ ~ V P L ~ ~ P I I I ~  IO which Group C U I ~ I ~ A ~ ~ C I  .I= cn t i t l~d  or WII~CII is 
p~apur~ionare to rhr. Croup intrrrr~ in rhosr cnmp;tl>in. 

Fzccnt s orhcrwisc rtrrcd. rhc Rou~cinl S,arr.rnrofr cnnninrd in chis Kmicw 1h;lr.c brcn ~rrn l rn i  in xconlanr.: *it11 

The (&~~!.oliriard Firuncid Sr;tretncrt~, of  Knynl n~!rcl l  Shell and its rub,idi;trirr lhavc hrcn prcprrcd using rhc 
carryuvcr basic ro rccouus fur rhc U n i t i ~ ~ r i u n  and oo chr b.air chrr thr rc ru l~ in~r r ru rwrc  \>,.a ill plscc 
~hroughour rhr prriuds prcrcnml. 

EYL.C~I :U o ~ h c w i r ~  nnrrd. chc Rprcr rhown in chis IKcvicw are srarrd in US dullare. rL usud Ilcrrin, ~ l l  rcfcicnccs 
to "dullrrr" or "5" rrc m ~ h r  US currency. 

T l l r  Susnnlnry Oper~r iog srid Fin~ncial Krricw, rn c ~ r ~ ~ c t  of chc "full O F K .  m d  ulhcr rccriour o f  rhir Kcvirw 
~onr;lin &xvard-lcol;ing srsrcntcna o,nwrt~ing rhc lic>nndal conditior~, rtsulo o f a ~ n t i o ~ u  ~ n d  b u i n ~ ) ~ )  D I ' K o ~ I  
r)urcll Shrll. All .rJrrnrncncr orhcr ~ l m n  smrcmruls of lhirtorid Lcr I re ,  or mn). bc dccnlcd ro bc, fow~rd- lcok i l !~  
rmrrtnclic,. Fanv~id-lool;i,>e statcnncna arc statrntcnrr o f  h~rurc cxnrcrotinnr tlmr arc bucd on ~nrnnccrnern's 
currcu~ r r p r c ~ ~ r i a n r  2nd .s~urnprion and involrc knnwn and unknown ricks 2nd unccn~inticr rhrr <odd wurc 
J C I I ~ .  l rrstr11s. P ~ r f o ~ r n ~ ~ ~ ~ ~  or CIC~CS IO diRlr mntrriilly frunl t h n ~  cxpiascd or irnplicd in rhrsc srarerncnts. 
Fuwrrd-looking srxcmcnrs include, amnnp nrher rhings. srrrcrnr<lrs conurning ~ h c  porrnrirl c ~ p o w r r  o f  Rqvd 



1)urch Shell ro i n~ rke r  risks a d  rcrtcmcnrs exp-ing m~nrgrncnCs mpncnrinns, bcliclr, n r i m a ~ o ,  f u r c c u ~ .  
pndeccinnr .i l~rl : w u n ~ p ~ i u ~ ~ j .  Thcrc lbnr..trd-l*,ling rrxrcrncna .trr idcnci(iCI1 by their use ol'trrms ~ n d  phmer w d >  
:IS "a~tticipatr". "helitrc', "cr>olC, "crrirnarr", ' c r p Y ' .  "inrrmi", "rimy". "~I.III", -c>bj~~tivcI... '"(IUKIUOL", "pmbnbly". 
"projtit", "will-, 'Lcck(l, "c~rge8'. " r i M ,  "b ,or I < " ."rhnuld- ~ n d  ,inlilnr ~crtrlr and pl>r;t>r.r. Thwc =re n t>umbrr of 
licrors III.II cu t~ ld  d6cc ~ h c  fururn opmciunr of  K,1)-.1I Durcln i l ~ c l l  ~ > d  ~ o u l d  CIU~C lllose mules 10 dill& n>arcrially 
fmln IIWX erprraed i n  tile 16,rwrrd-looki,ig ,rAte~nencr i nc ludd  in tlrir Kcvicw. iucluding frvicllotxr l in~ir.~tioll l : 
(J) price fluctu.trion~ i n  crudc n i l  ~ ( d  nntunl  ga ;  (h) chxc,gn i n  d c m ~ o d  Fur rhc Group'r producrs; (c) currncy 
fluccurrions: (d) dril l ins and production r~wlr5;  (c) rcscn,~ cslimatcs; (0 10,s o f  rn3rkcl and i nduwy  iornpcci~ion: 
(g) cnvirunmcnrd and p l~y r i r r l  r i ~k r :  (I,) r i s k  ;hsocintcd wirh tllc idenrihuriun ofsuirable pnrcnrid ~cquis i r ion 
properrics .and rargcts m d  ruccmrhl ncgo:oriacior> and compleriun of  such ~rn~rzct iuns;  (i l rhc risk ofdnins husincm 
in dcvcloping counrricb and counrric, ruhiecr to i n t c rn~ r iu~ i r l  srtlctions: (j) Icgislatiuc, t i s d  ~ n d  r c ~ 1 ~ 1 0 r y  
dcvclapmcnrs i a~ lud ing  porcnr i~ l  l i r i q t i on  and rcgulrtor). clTccrs ariaing from rco~ rgo r iu r i on  u i  rcrcvn; Ik) 
economic and finai~cial markc, cond;tions i n  variotu counrrier and rcgionr; (I) pulirical r isk,  projccr dclay or 
xJvancnncnr, nppmds  and co,r r.srimrrcs; 2nd p) cho igs  in tmding conditions. iZll fon~-~rd-lrnkingsrrrrrnr~~~r 
c u ~ i ~ r i ~ ~ c d  in chi5 Ilcvicw : ~ c  cxproalv q u r l i l i ~ d  ~n chcir cnrirrty by  rhc cdutianrp rtucmcn,r c u r ~ r ~ i n d  or rricrrrd 
lo ill this accrion. l h ~ d c n  rhauld 110.1 plrcc undue rcliancc on lonvard-looking suvnlcno. L c h  funvmd-looling 
,t:ltclnrnc spack, unl? as of rhc d:m uichis Krricw. Neithci 1Lo:vd D u t d l  Shdl ,lor :my a f i ~ r  aubridirrin u n d r r r i c  
m y  ub l i g~ r i u t~  ro publicly updarc or rcrirc any lorwrrd-looking rtarcrncnt ;s a rcrult u f n r w  informatiun, future 
r.*ctns ur orhcr i~tlbrnmariurv. I n  lighr of  chcar risk,. rehulta could dilTcr n~arcri;illy frulrn tho,r s t a d ,  ifnpliud or 
infcrird frutrl r l ~ r  lorwrrd-bx,king vrren,cnrr w n r a i ~ ~ r d  in !his Kcview. 

'This i kv i cw  conr~in, mlemnce, to illell's ncbsire. Thcrc refcrroccs rrc for thc rcadcn' can\.cnicncc only. i l rc l l  is 
nor incarparrti,lg hy r r l en i r c  sny i n f a r ~ n r c i o ~ ~  partcil ~1 wv\e,hell.ro~n. 

Documenrr on display Ilocomcnrs concerning IKoyal Dutc l l  Shell, or its p r ~ l e c c r ~ ~ r s  for rrporririg purpn$cr. 
which are r fcr rcd ro in chis Kevinv, b ~ v e  hccn filed wirh the i E C a n d  may he exzmincd or copicd nr the public 
rcfrrrnce f~c i l i r y  m~ in r r i ned  by rhe SEC zr 100 I2Scrccc. N.E., ILoom 1580. \Vahinpnn 0.C. 20549. USA. Al l  
rhc SEC: h l i n p  made elccrionic~lly by thc C;roup arc availzhlc to the public at rhc SE(. wchsire rvrnv.acc.gov 
(commission file l iumbcr 1.52575). This Rcvicu; .t I lurc l> Iangaqc vcrrioo o f  it. and rhr  Annual Report r n d  
I b r m  20.1: arc availrhlc, frcc o f  charge. ~r w w . s l ~ c l l . c u m i a o n ~ ~ ~ I r ~ ~ r ~  or I I  thc o ihco  o f  Koyd 1)utch Shcll i n  
The il:lguc, rhc Ncthcrlmdr and Lmdon.  UK. 

Thc Anliual l kv i cw  . ~ n d  hunllnrry Fi~~anci.$ Srarmr l i i r  is an rbridgcd venion oiche Anr>ual K c p r r  m d  Fomm 
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Selected financial data 

w is derived from the Consolidated the Swnmary Consolidated Financial Statements and related Notes, AS well 
ta should be read in conjunction wit11 a5 the Summary Operating and Financial Review in this Review. 

CONSOUDATED STATEMENT OF INCOME DATA $ million CONSOUDATED BALANCE SHEET DATA $ million 

2006 >WIT 2034 2M)b 2025 2204 

31 8,845 303 73 1 266 386 Total assets 235,276 2 19,5 16 1 87  446 
Income from conhnulng operot~ons 26,31 1 26 568 9 4  Shore copltol 545 f71 004 

Income/(loss) from d~sconhnued operohons - 13071 12341 Equlty onr~butoble to shareholders 105,726 90,324 86 070 

Income for the per~od 26,31 1 1 6  261 I9 21/ M ~ n o r ~ t y  ~nterests 9,219 / 0 3 0  5 313 
Income ottr~butoble to m~nority ~nterests 869 950 / I /  
Income ottr~butoble to shareholders 25,442 3 3 I I 18 540 OTHER CONSOLIDATED DATA $ million 

2006 2035 7304 

EARNINGS PER SHARE $ Cosh flow provided by operot~ng octlvlt~es 31,696 30 1 13 20, >3/ 
Boslc earnings per CO 07 share 3 97 1 /0 7 /4 Coplfol expend~ture 22,922 15 904 13,>66 

D~luted eornlngs per €0 07 share 3 95 j /8 2 /4 Cash flow used In ~nvest~ng oc t~v~t~es 20,861 8/61 5 964 
Dividends paid 8,431 I0849  / 6 5 5  
Cash flow used In f~nonc~ng oct~v~ties 13,741 18573 13592 
Increose/(decreose) In cosh ond cash equlvalenk (2.728) 2 529 7 03A 

Gearing rot~ol'l 14.8% 1 3 5 2  175', 

D~v~dends declared - €/shore 1 00 OQ7h1 0 8h 

D~v~dends - equ~volent $/shore 1 2 7  1 13hl I C/ 

1-c gcmr; ol,o a c n3rurr. 4 lte i r nup r  11-an:c t:,c,aqa ,clc.zl rq lhc u s m ~  b*l,tzt, Itn cprolcni  cl1t.s Grwpms Imn=z: J, s -QIc~ ,~~? !  .urns 3 t71 dnbl Iton lhoc cr-rlsr 

jf €IS 75 rnce  rmabe $0 bdmier 2CC4 ondcleco-d 1m1e.n o uderc a1 61 04 ncde pc)ccle - !+arc- iQ5 or v<dl or o Stelllorqol nlertn dl,>:ed o L 25 awce zrd I %"ma nsrln 
COI-L 01" ~ h c  C~UIIUILIII clfdmdzn o V3.91 3uc- atall Loiri 



ng growth 

Shell is active in oil, gas, petroche~nicals, coal technologies and alternative 3 18,845 
energies, including biofuels, wind, solar and hydrogen. 

in 2006 we made good progress in bringing new production on streanl and 
in developing major projects thar will supply oil and g 

.xpanded our position in uncon 
Ing from today's production leve 

intained our leading poslrion in oil pr 

ade continued improvements in the operat 
Iec and petrochernical5 plnnts. 

2007 we will build on  our strengths to secure gowth.  
we strengrhs include: 

refronr of ~eshnologY and ~linovdrion In the 

Our  comniltment to long-term l ~ ~ r r n e r d i ~ p ~  

O U I  dtverte 2nd ~ncluclve t1~1nrn.lrlon.11 organi~arlon. 

Our  commlrlnent to our b i ~ t i n e ~ s  principles and susrainable developnienr. 
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DEUVERY AND GROWTH 

EMPLOYEES BY REGION!" 
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\Ve have a srrong resource b ~ s e  and are investing more than ever to find 
and produce additional oil .and natural g ~ s .  

Our innovative technology allows 11s to operate in challenging fron~ier 
environments and continually improve the efficiency o four  operations. 

Shell has a profitable downstream business with the world's largest single 
branded retail network and one of tile world's most l~owerful hrandr. 

We arc building on our successful track record in liquefied natural gas 
across the whole producuon chain and are a leading LNG supplier. 

We believe we are the world's largest distributor of  biofuels and 
we are onc of the biggest developers of wind energy. 

Wesee our future business environment as one where: 

Oil, gas and coal will continue to meet most of the world's energy needs. 

The global economy expanded by 5.4% in 2006, up from 4.8% in 2005, 
supported by srrong activity in China, India and Russia. While growth in 
the USA dso s t a r t~d  the year on a firm note, the economy slowed in the 
course of the year due to a sharp slowdown in the housing sector. However, 
consumer spending and business investment remained firm and underpinned 
growth. The  European economy strengthened significantly in 2006, and 
that looks set to continue with solid growth according to the European 
Central Bank. In contrast, consumer spending in Japan slowed. Nevertheless 
exports .and business investment remained rtrong, and this points to a 

stronger 2007. China ,and India saw particularly robust growth in 2006. 
In China, business investments and exports drove growth, while in India it 
was domestic demand and the services sector. Both countries are expected to 
see continued growth in 2007, but at a lower level than in recent times. 

Oil prices increased in 2006 due ro a combination ofstrong world 
economic growth, supply disruptions, geopolitical tensions in the Middle 
East, and limited OPEC spare production capacity. Brent crude oil prices 
averaged $65.10 per barrel in 2006 compared wid1 $54.55 in 2005, while 
West Texas Intermediate ( W I )  prlces averaged $66.04 per barrel compared 
with $56.60 a year earlier. 

More oil will be produced from unconventional rrsources, such as Oil prices are on balance expected to remain robust in 2007 as a result of 
oil sands. ongoing geopoliticd tensions. However, the trend may be lower than in 

2006 if there is slower economic a stronger increase in non-OPEC 
Managing the environmental and social impact of energy use and supply, higher OPEC spare capacity and no major disruption to supply. 
production will remain a prioriry. In the medium- to long-term, the Group anticipates prices will moderate 

from present levels, hecause both supply and demand are expected to 
Partnership with governments and national oil companies will play respond to higher prices, and OPEC spare capacity will be rebuilt. 
a key role. 



Henry H u b  gas prices in the USA averaged $6.76 per million Britibh 
thermal units (Btu) in 2006 compared with $8.80 in 2005. Natural gas 
prices in continental Europe and Asia Pacific are predominantly indexed to 
oil prices and in 2006 prica rose in Europe. reflecting higher oil prices and 
strong demand. 

In 2006 refining margins remained well supported, with robust growth in 
prcduct demand and supply constraints due to unusually intense industry 
turnaround activity following the hurricanes on the US Gulf (Last in 2005. In 
the absence of any major d~sruptions, refining margins are expected to trend 
lower in 2007 than 2006 with new conversion capacities coming on stream ., 
and the prospect for potentially slower economic growth. However, the 
eventual levels are uncertain and will be strondy influenced by the pace of -. . . 
global economic growth, the effect of persistently high oil p r i m  on product 
demand and start-up timing of expected refinery expansion. 

Demand for petrochemicals in 2007 is expected to increase in tandem 
with global economicgrowth, mainly in Asia Pacific. However, the addition 
of new capacity, coupled with the prospect of continued high feedstock and 
energycocts, may limit the opportunities for margins to improve. 

As the world's population expands and economies grow, energy demand is 
expected to rise rapidly. By 2050, energy needs could more than 
double. The challenge is to meet increased demand for secure, affordable 
energy in an environmentally and socially responsible way. 

I'art of the answer ic to develop a broad array of tradiuonal and alternative 
energy sources. Fossil fuels, including coal, currently meet about 80% of die 
world's energy needs -and they are likely to stay the most affordable and 
accessible souru of energy for the coming decades. Alternatives to fosil fitels, 
such as  wind and solar power, will meet an inc ra ing  pan of the world's energy 
needs over the next 30 years. But demand for oil and gas will also continue to 
rise. With the age of easily accessible oil at an end, meeting growing demand 
will mean energy companies take on more t echn i~~l ly  complex projects - 
while continuing to manage their political, environmental and social effects. 

Shell is investing more than ever in finding and producing new resources. 
We are making significant investment in new technology and in ensuring 
we have skilled people in place to apply it. We have chosen to work across a 
broad energy mix, including conventional oil and g,w, gas-to-liquids (GTL), 
unconventional oil :md alternative energy. We are successfully exploring in 
ever-deeper water, expanding our liquefied natural ~ L S  business and 
developing unconventional resources such as oil sands. 

A crucial part of the environmental challenge is managing the greenhouse 
gas emissions linked to climate change, even while we grow our business. 
We continue to work towards meeting our own demanding target to reduce 
emissions from Shell's operation&. We also play a lead role in demonstrating 
ways to manage carbon dioxide (CO..) responsibly. However, wedso recognise 
that the challenge of climate change cannot be addressed by one company or 
the energy industry alone. Governments will need to support public-private 
partnerships, create a strong policy framework and provide incentives for 
investment in order to make CO2 mitigation viable on a large scale. 
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Technology is increasingly important in addressing the energy challenge. 
Shell has always been ar the forefront of innovations in technology, 

We held the first Shell Science Symposium and published rlie first developing techniques ro find and produce new energy resources. In 2006, 
ShellTechnology Keporr. Shell increased invesrmenr in technology and appointed a Group Chief 

'I'echnology Officer to strengrhen our strategic approach and reinforce our 
Snake well and Smart F~elds" technology helped raisc production in development and use of new rechnologics. 
Brunei ro a 25-ycar record. 

Technology developed and applied by Shell helps us to produce oil and gas 
4 D  seismic rcchnology discovered subsr~nrial remaining oil in areas in increasingly remote regions of the world and in greater deprhs of water. 
in [lie North Sea that had nor yet been r'ipped. Our advanced seismic and drilling techniques enable us to find new oil and 

gas in complex geological formations. We are also working ro improve 
Sl~ell bepin construction ot rl~e world; Iarsest gds-to-liquidb planr in Qardr. production from existing wells.We employ advanced computer rechnology 

to conrinuowly monitor wells, which helps us respond rapidly to changing 
An Audi R10 TDI powered by a specially formulated blend of reservoir conditions and maximise production. New ~roduct ion rechniques 
Shell's G T L  fuel and V-Power' diesel was the finr diesel car to win are unlocking rhe potential of unconventional resources such as oil sands 
the Le Mans 24-hour race. and oil shale. l'echnology is also viral in reducing the environmental impact 

of energy production and usage. We are producing and marketing cleaner 
Shell's swellable elasromcr technology made extra producrion fuels such as gas-to-liquids (GTL) and biofuels, and are working with 
possible in 0m.m. vehicle manufacturers to develop more effjcient fuels and engines. Shell is 

also researching several options to  caprure and srore COr. 
Shell and Sraroil of Norway joined forces to work on tlie potential 
development of the world's largest project using CO: for enhanced Commercially viable renewable energy also depends on new technology. We 
oil recovery offshore. are developingways ro lower the cost of solar panels and make wind power 

more widely available. 

Technology IS, andalways has been, a fundarnenral force driving Shell's 
products, production methods and people. It will help us deliver growth 
across all Shell's businesses in 2007 and beyond. 
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>ELIVERY AND GROWTH 

Our 
accomplishme 

In 2006, we focused on delivery 
and growth, laying solid 
foundations for our fubre. 

GROWTH IN CHINA 
The Nanhai petrochemicals complex in southern 
China started production early in 2006. It is 
one of the biggest and most sophisticated 
petrochemicals projects Shell has been involved 
in -and represents one of Shell's largest single 
investments in petrochemicals. The $4.3 billion 
developmenr, a 50:50 joint venture with 
Chinese company C N O O C ,  enlploys 1,500 
people, 35% of them locals. 

The complex, which was completed on time 
and on budget, is located in Guangdong 
province, about 80 kilometres north-cast of 
Hong Kong. Its facilities draw on some of the 
world's most advanced technology, capable of 
processing a wider variery of feedstock than most 
plants in China. 

Its environmental standards are also world-class. 
Sustainable d e ~ e l o ~ ~ n e n t  was central to d ~ e  
project from the start, with a comprehensive 
environmental and social impact assessment 
that was based on consultations with 

local communities, governments and non- 
governmental organisations. 

Nanhai's 2.3 million tonnes a year of 
petrochemical products - for use in products 
from plastics and packaging to textiles and foam 
-will help meet growing demand for fibres, 
plastics and petrochemicals in China. 

A key feature of Nanhai's de\,elopment has been 
tailoring products closely to the needs of 
Chinese businesses. This included setting up a 
network of distributors and regional storage 
terminals, as well as road and shipping contracts. 

As a result, the plant has very quickly secured 
customers and a strong marltet presence. 

The  Nanhai joint venture is central to the 
growth plans of Shell Chemicals and places Shell 
at the centre of the fns re~r -~ rowin~  market in 
the world. By 2010 China is expected to account 
for about 20% of global demand for base 
petrochemicals. 
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DELIVERY AND GROWTH 

FUTURE FUELS 
Shell has more than a century ofexperience in developing new transport 
fi~els and marketing them successfully to customers. Today we are investing 
in the technology and innovation needed to lielp us becon~e a leading 
provider of the next generation of fuels. These range from advanced dic~el 
and petrol, to synthetic fuel produced from the gas-to-liquids process, to 
second-generation biofuels and hydrogen. 

Gasoline and diesel will remain affordable, practical solutions to the world's 
transport needs for many years to come. Shell has developed a range 
of advanced fuels that improve engine and fuel efficiency, lowering local 
emissions. We continue to work in technical partnership wirh vehicle 
manuhcrurers to develop fuels in line with engine development and to 
reduce emissions still further by improving efficiency. 

Shell's Gas to Liquids ((;TI.) tecllnology produces a high-performance 
synthetic transport fuel from natural gas which can be used in diesel engines. 
It produces fewer local emissions of carbon monoxide and unburnt exhaust 
particles than conventional diesel, helping to tackle air pollution in urban 
areas. Its benefits have been shown in a number of trials. In June 2006, 
an Audi R10 TDI  powered by a GTL-diesel blend produced from Shell's 

V-Powver" ciiesel technology won the Ix Mans 24 hour race. It was the first 
time a diesel-powered car had won rhe event, otie of the world's toughest 
endurance races. Shell's GT1.-diesel blends are available across Europe. 

Shell took a major step fonmrd in 2006 with the decision to bcgin construcrion 
on the Pearl GTI. project in Qatar. \When complete, I'earl will produce 
140,000 barrels per day of GTL ~roduc t s  and 120,000 barrels of oil 
equivalent per day of condensate, liquefied gas and ethane. 

Shell is a leading distributor of first-generation biofuels made from plants. 
But we are investing in companies developing second-generation biofuels 
produced from straw or woodchips, which do nor compete wirh food crops. 
Tbese fuels can produce less carbon dioxide on a life-cycle basis than first- 
generation biofuels and fossil fi~els. Shell is working wirh Iogen, a Canadian 
company, to make a second-generation biofuel known as cellulose ethanol 
from straw. We are also working with CHOREN Industries, of Germany, to 
convert bio~nass such as woodchips into a fuel identical to GTL, with a 
similar reduction in local emissions. 

We continue to explore ways of developing hydrogen as a viable transport fuel. 



ALTERNATIVE ENERGY 
Producing sustainable energy is at the heart of Shell's hisiness. 
Today we have one of the broadest renewable energy portfolios 
of any major energy company: biofuels and hydrogen in 
transport, wind and solar for electricity. We aim to develop a 
substantial business in at least one alternative energy 
technology. To achieve this we continue to seek ways of making 
such technologics cost effective. 

We are one of the leading distributors of first-generation 
biofuels and are focusing on developing a second generation 
made from waste plant matter. Second-generation biofucls 
can reducc carbon dioxide emissions from transport fuels 
and f i t  closely with Shell's existing business. 

Sliell is one of the world's largest developers ofwind energy. 
In 2006 we invested in a major new project at h4ounc Storm 
in West Virginia, USA. Shelltc first offshore wind farm, 
Offshore Windpark Eg~nond aan Zee, off the Dutch coast, 
began producing electricity from 36  turbines with a capacity 
of 108 megawatts (Shell interest 50%), enough to power 
more than 100,000 homes. We are involved in the potential 
development of the 1,000 megawatts London Array Project. 
If permits are received and the project is executed, it could be 
the world's largest wind farm. We are also exploring possible 
proieccs in China. 

Our  interests in solar power took a step forward during the 
year when we joined with glassmaker Saint-Gobain to develop 
next-generation CIS thin-film solar panels. In Noveniber the 
joint venture, AVANCIS GmbH, began building a 20 
megawatts plant in Germany to manufacture thin-film panels, 
a technology we bclieve will drive down costs and unlock the 
potential of solar power. 

Hydrogen is another potential source of cleaner energy. 
Shell is investing in research and development which aims to 
make hydrogen a safe, efficient and alternative fuel. 
We have demonstration projects in Asia, Korth America and 
Europe and \ye are working on ways of expanding retail outlets. 
In 2006 Shell announced plans to help create the world's 
largest hydrogen public transport project in Rotterdam. 

CLEANING UP AFTER KATRINA 
Hurricane Katrina damaged a number of Shell's productior~ facilities in tlie Gulf of Mexico 
in 2005. All were brought back into operation by the end ofrliat year -except the worst- 
hit platform, Mars. It liec 200 kilometres south-eax of New Orleans and accounts for 
about 5?6 of tlie daily production horn the Gulf of Mexico. For around four hours it was 
battered by 25-metre waves and winds gusting at more tliaci 300 kilomrtres an hour.?'lle 
platform drilling rig and the underwater pipelines were seriously dmiaged. 

Repairs began in early 2006 and involved some of the most technologically complex 
operarions ever carried out in the energy industry. It tool; three months of preparation and 
planning before the wrecked drilling rig could be liked from where it had Fallen on the 
platform deck. Raising this tangled steel structure of more than 600 connes, without - - 
further damaging the other facilities and processing equipment, was a major challenge. 
But we succeeded and the damaged sections were taken ashore to be repaired. 

Another major engineering feat wzc the repair of tlie oil and gas pipelines lying in 800 
metres ofwater, using remote-controlled tools. Being able to repair the pipelines on the 
seabed meant the process could be carried out much more rapidly than using more 
traditional methods where the pipelines are lifted out of position. 

More than 500 people, working a total of one million accident-free man-hours, carried out 
the rep;~irs. The work was completed ahead of schedule in May 2006. By [he end of the 
year the Mars field was producing over 20% more oil than it was before the hurricane. 

RETURN TO NEW ORLEANS 
Shell staffshowed braver): commitment and 
resourcefulness in repairing the damage caused 
by hurricane Katrina across our operations in 
the Gulf of Mexico. Thanks to their efforts, our 
offshore retail sites, refineries and 
chemical plants went back into operation 
remarkably quickly. One  of the most poignant 
events was the reopening in February of 
Shell's main offices in central New Orleans, 
five months after the hurricane. The return o fa  
thousand employees - the first 250 in an 
ernotional public celebration featuring music 
and employees sporring "Shell is Home" 
tee-shirts - demonstrated Shell's commitment 
to the city and our contribution to its 
econoniic recovery. 
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DELIVERY AND GROWTH 

EXPANSION OF LNG 
PRODUCTION IN NIGERIA 
Shell has played a major part in [he development and growth ofNigeria:s 
LNG industry. We have a 25.69' stake in the Nigeria LNG (NLNG) planr 
at Bonny Island. The plant has grown rapidly since its start-up in 1999 and 
is now bceing furrher significant expansion. Two new trains - the units 
which liqueb natural gas - started production around the beginning of 
2006. This means the Bonny Island plant now has five trains with a total 
producrion capaciryof more than 17 million ronnes of I.NG a year. Shell's 
LNG projecr management expertise and advanced technology helped ensure 
[hat horh [rains were completed within budget. 

Furrher expansion of the plant is under way wirh a sixth rrain expected ro 
srarr production within the next year. When cc>mplere it will enable NLNG 
ro ship around 350 cargoes a year ro European and US markets. Planning 
is now under way for a seventh train thar could increase producrion capacity 
to 30 million ronnes a year early in rhe next decade. 

The Bonny Island planr supplics a range of marlcers, including North America 
where demand for clan-burning natural gas is growing. Cargoes from Nigeria 
are senr to I ~ k e  Charles in rhc USA and to the new Alta~nira terminal in 
Mexico. The  plant has also been supplying the European marker for many 
years and hac secured new cusromers in the UK, Spain and Italy. 

Nigeria's signifiant gas reserves mean that by early next decade it could be 
the world's second-largest LNG producer, behind Qarar. 

LNG ARRIVES IN MEXICO 

A,iexico's first LNG shipment arrived ar the Altamira regasification terminal 
in August 2006 from the Bonny Island plant in Nigeria. The  LNG terminal, 
located on Mexico's northern Gulf Coast, is a joint venture between Shell, 
Total and Mirsui. Construction took less than three years from the decision 
to go h e a d  to the starr ofoperations. 

Shell holds rights to 75% of the terminal's capacity. Ships with a capacity of up 
to 205,000 cubic merres can nnload [here. F ~ c h  of the terminal's nvo storage 
tanks contains up to 150,000 cubic metres of LNG and the regasification 
facilides themselves can send out 760 million cubic feet ofgas a day. 

The  terminal boosts Mexico's energys~~~1ie .c  at a time when the country is 
looking to increase energy resources. The country's power authority has signed 
a contract to purchase 3.92 million tonnes of LNG a year from Aramira over 
the next 15 years. The rerrninal, which supplies only the Mexian marker, has 
the ro expand cost-effectively to meet growrh in Future demand. 
Shell also holds 50% capacity rights in anorher LNG terminal on Mexico's 
Pacific coast in Baja California, which is cxpected to start operations in 2008. 

The successful starr-up ofrhe Alramira terminal places Shell at the heart of a 
market wirh significant potential for growth. It underlines Shell's successfi~l 
record of delivering LNG faciliries on time and on budget. Ir also denlonsuares 
our expertise, from exploration and production to final delivery of natural 
gas to customers. The  environment benefits too, because gas-fired power 
stations produce significantly less carbon dioxide and local emissions than 
conventional coal-fired plants. 
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As the era of e a ~ y  oil ends, new resources must be developed to meet the 
world's growing need for energy. We expect oil and gas extracted from 
unconventional sources, such as oil sands, to grow we develop new 
technologies and explore new opportunities. 

The  Athabasca Oil Sands Project, a joint venture in which Shell Canada holds 
60%, began operations in 2003. 

A 100,000-barrels-a-day expansion began late in 2006. This is the first of 
several planned expansions towards a long-term production goal of more 
than 500,000 barrels per day of bitulnen, a heavy, tar-like oil. Arliabasw is 
estimated to have total resources of 10 billion barrels in place. 

The  current expansion includes the construction of nevi mining, extraction 
and processing kcilities at the Jackpine Mine. 

T h e  Scotford Upgrader, which processes the bitumen inro lighter synthetic 
crude, is also being expanded. In all, expansion of the Arhabasa Oil Sands 
Project will create 6,000 jobs during construction and 700 perm~anent jobs 
once operations begin. 

We continue to invest in new technology to reduce costs and improve the 
efficiency of our oil sands operations. For example, Shell Enhance'" is an 
innovative new oil sands processing rechnology that will use smaller 
equipmenr, less water and less energy per barrel. 
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Summary 
operating and 

V 

~ikancia l  Review 

Our strong cash generation and 
ca~ital disci~line continued to 
support our'objectives of making 
significant investments to underpin 
long-term growth while increasing 
cash returned to shareholders. 

Summary of 
Group results 

Earnings 
Hydrocorbon production 
Capital investment 

2 0 0 6  COMPARED TO 2005 AND 2 0 0 4  
The Group's businesses delivered srrong operational 
and finarlcial performance in 2006. Income for 
rhe Group in 2006 war $26.3 billion. The 
healthy financial posirion allowed the Grou], ro 
rerurn $1 6.3 billion ro shareholders, while cnpiral 
investment reached $24.9 billion. 

'l'lle 2006 earnings were in line wirh 2005 which 
were up 36% from 2004. The increase in 2005 
reHecred higher realised oil and gas priccs as well 
as higher LNG volumes and prices. 

Exploration 8: Production earned $15.2 billion 
in 2006, up 7% from $14.2 billion in 2005. 
Earnings reflected higher oil prices, parrly offcer 
by lower jxoducrion volumer, higher operaring 
costs across the industry, increased pre- 
development activiry for projecrs and lower gac 
prices in the USA. I'roducrion u r a  2% higher 
rhan 2005, ~xcluding the impact of security 
concerns in Nigeria, the etFecr of higher prices 
on volun~es shared wirh parrncra, and hurricanes 
in the Gulf of Mexico. This is an improvement 
over 2005 when volumes declined l'Yo versus 
2004, when calculated on a sinlilar basis. 

Gas 8: I'ou~er earnings were up 68% reaching 
$2.7 billion in 2006, compared to $1.6 billion in 
2005 and $1.8 billion in 2004. The increase in 
2006 reflected growth in LNG salev volumes of 
14% due to capaciry added in Nigeria and Oman; 
our ability to direct LNG cargos to rnarlters with 
hipher prico; and strong marketing and trading 
performance in Europe and North Americn. 

Oil Products earnings were $7.1 billion in 2006, 
29% lower than 2005 and 6Oh lower than 2004. 
I.ower refining earnings in 2006, compared to 
2005, were parrly offset by higher trading profits 
and increased Lubricants earnings. The  impacr of 
price volarility on invenrory had favoumble 
effecrs on 2006 earnings of around $0.1 billion, 
compared ro around $2.5 billion in 2005. 

$26,311 million 
3,473 thousand boe per day 

$24,896 million 

Chemicals earnings were $1 . I  billion compared ro 
$991 million in 2005. Earnings in 2006 included 
$1 13  million of ner cllarges, includirig legal 
and pension cosrs, compared to charges of 
$565 million in 2005, mainly from divestments. 
Excluding these effects, 2006 earnings were 24% 
lower rhan a year ago, reHecring lower margins, 
partly oKrer by higher earnings from ~ninoriry 
inrerescs and joint ventures, including die Nulhai 
perrocliernicals complex in China. Earnings in 
2005 werc 14% lower rhan 2004. 

BALANCE SHEET AND CAPITAL 
INVESTMENT 
The most significant ch;inges ro rlie balance sheer 
in 2006 reHecred the Group's srraregy to invest in 
the development of long-term growth projecrs, 
primarily in the upstream businesses. In\~srmenr 
in properr): plant and equipment increased by 
over $17 billion in 2006. Capital invesrnlcnr 
increased by over 40?b ill 2006, reaching $24.9 
billion. This was partly offser by depreciation, 
depletion and amortis;~rion of nearly $13 billion. 

Over $20 billiorl of capital investment went to 
upsrream projecrs thar will deliver organic 
growth over rlie Iorlg rerm. 'I'hese projecrs 
include several multi-billion-dollar, integrated 
facilities thar shoidd provide significant cash How 
for the coming decades. 

Capiral investment in 2006 was funded 
internally, either from cash from oper;~rions of 
$31.7 billion or wirh proceeds from divcsrrnenrs 
of $1.7 billion. Ner debt increased by $5.6 billion 
to a year-erid balance of $6.8 billion. 

PORTFOLIO ACTIONS 
In January 2007 the Group made an offer to the 
shareholders of Shell C~unada L.imired to acquire 
all of the outrranding common shares nor owned 
by the Group at a cash price of C$45 per share. 
In December 2006 a prorocol was signed to 
sell Gaxpronl a stake in Sakhalin 11. Shell's 
inreresr will reduce to 27.5% when the protocol 
becomes effecrive. 
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SUMMARY OPERATING A N D  FINANCIAL REVIEW 

UPSTREAM 

Exploration & Production 

I 

In 2006 we delivered record earnings, 
again met our production targets, 
continued our exploration success Segment eornlngs 

and decided to proceed with new Hydrocorbon product~on 

projects which will create major new Capital Investment 

legacy assets. Our focus is on delivery 
and long-term growth through EARNINGS AND INVESTMENT 
technology, integration and scale. Explorar~on & Production reported edrnlngb of 

$15.2 blll~on In 2006, 7 %  hlgher than In 2005 
and 55% 111gher than 2004 Earn~ngs leflected 
111gIier or1 prlcec, though rheee were partly off~et  
by rhe Impact of lower US gac prlces, marg~nally 
lower producrlon voluma, h~gher opemrlng cobtb 
w~thln  rhe ~ndustry and ~ncreased 
actlvlrles In acse,slng porent~al project5 

Net gains of $641 million in 2006 -compared 
with $1.7 billion in 2005 and net charges of 
$4 rnillion in 2004 - relate to changes in valuation 
of cerrain UK gas contracrs ancl divestmenrs 
gains. Invcsc~nent totalled sorne $1  6.5 billion in 
2006, a 53% increze on 2005 and 88% Iiigher 
rhal 2004. Within rhis, exploration expenditure 
w,zc $5.1 billion, of which $2.4 billion was 
related ro acquisirions. 

OUTLOOK AND STRATEGY 
The exploration and production industry continued 
ro experience higher oil prices, high acriviry levels, 
righrness in the supply of oilfield goods and 
services, cosr escalarion 2nd strong co~nperirioll 
for new opporruniries. We anricipare thar the 
environlnent in 2007 will be similar. We believe 
rhar crude oil prices in rhe near furure will 
conrinue ro be influenced by OPEC supply 
policy and the indusrry's lilnired abiliry to add 
significanr near-rerm producrion capaciry; rhe 
rare of global economic expansion, particularly 
in the USA, India and rhe Asia Pacific region; 
and, to a lesser exrenr, winrer's scveriry in the 
northern lienlisphere. 

Exploration &Production continues ro pursue 
the srraregy in place for rhe lasr rhree years and 
delivery remains on [rack. 

Our  srraregy has four porrfolio rhemes: 
sustaining our esrablished core counrries, using 

our rechnology srrengrhs ro access and recover 
more oil and gas, integrated gas 

opporruniries and unlocking 
unconvenrional resources. We will 
conrinue ro pursue an aggressive 
explorarion programme. We will 
also invesr in organic growth, 
expanding and improving our 

blalcolrn Ilrindcd 
I-\(IICII~IVF. DIRECIOI~.  rxrL.or~\Tloh' & PRODLICTI 

$1 5,195 million 
3,473 thousond boe per doy 

$1 7,944 million 

portfolio by opening up new positions and 
making selective acquisitions, divestments and 
asset swaps. In our existing portfolio, we will 
focus on productioll and project delivery, cosr 
performance and operational excellence. 

EXPLORATION AND PRODUCTION 
In 2006 Shell parricipared in drilling 198 
successful exploratory wells. We produced 
3.5 million barrels of oil equivalenr (boe) per day, 
1% lesb rhan 2005 and 8% less than 2004. The 
underlying production trend, however, wab up 
29'0, when excluding the impacr of hurricanes, 
security concerns in Nigeria, and the effect of 
higher oil and gas prices on producrion volunles 
shared wirh partners. 'Ule effecr of declining 
fields way more rhan offset by production from 
new fields in Nigeria, Malaysia, Brunei, and 
New Zealand. Producrion in rhe USA was 
boosred when the Mars plarform in rlle Gulf of 
Mexico, heavily damaged by hurricane Karrina, 
resumed producrion ar races more than 20% 
higher rhan previously. 

CAPITAL INVESTMENT 
AND PORTFOLIO ACTIONS 
Our capital investrnenr helped further rejuvenare 
our diverse portfolio. The  Group made 
significant addirions to i u  overall acreage 
position with new exploration licencec in, among 
orher counrries, Ausrralia, Canada, Denmark, 
Ireland, Norway, I'hilippines, Tunisia, Ukraine 
and the USA (onshore Alaska and the Gulf of 
Mexico). The additional explorarion acreage 
amounted to 45 thousand square kilometres. 
We added some 2 billion boe to our proved 
oil and gas reserves and proven oil sands 
mining reserves. 

Offsliore we announced the go-ahead for 
developmenr of the BC-10 deep water projecr in 
Brazil (Shell interesr 50%). A cenrral floating 
storage and ofHoading vessel wirh a capaciry to 
process 100,000 boe per day will link rhe 
project's mt~ltiplc wells on the sea-floor. In rhe 
USA, Shell and its partners announced rhe 
developmenr oFrhe Great White, Tobago and 
Silverrip fields in rhc Gulf of Mexico via rhe 
Perdido host facility, designed ro handle 
130,000 hoe per day. 



1 UPSTREAM 

I Gas & Power 

In Nigeria, rhe fils[ phase of [he deep warel Erhn wTrn:.::j+-:?;:;.-.= : T ~ . P = - X S ~ A ~  - ~a.\. ~ . - ; r r - - 7 - 3 m y y r y ' ~ ~  :, 
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devclo~menr (Shell interest 43.7506) srnrred *-&~~.*h.-. 2e2.:.J:.:.~:.:>: ~~:.::-L.L~~-~.J.;L;..~ 
producrion in April. Offshore Brunei, crude oil 
producrion started from Phase 111 of the 
Champion Wcsr field (Shell intercsr 50%) using 
Smart Fields" rcchnolow, The  addirional 
production helped Brunei Shell Perroleurn achieve 
a 25-year producrion record. 

In ltussia, Shell, Gazproni, Mirsui and Mi~subishi 
signed a prorocol to bring Gazproni inco the 
Sakhalin Energy Invcsrment Company Lcd. 
(SEIC) a7 rhe leading shareholder. 'When the 
agreement is ratified Gazprom will acquire a 50% 
interest, plus one share, while the other partners 
will each dilute rheir interest by 50%. Shell will 
retain a 27.5% sralte. 

Acqi~isirions in Canada helped secure access ro 
convenrional and unconvenrional resources.The 
wholly owned Sliell subsidiary SURE Northern 
Energy acquired more land in Northern Alberra 
to evaluate and potenrially develop lieavy oil. 
Shell Canada acquired BlackRock Ventures, 
which has conventional oil activities in rhe 
Arhabasca region. And we received approval for 
che Athabasca Oil Sands Projccr Expansion 1 
(Shell Canada interest 60%) rhat will enable a 
further 100,000 boe of production per day. 

lmportanr milestones allowed us to consolidate our 
strong position in the gas business. In Malaysia, 
the first gac was delivered h o ~ n  the offshore E8 
field (Shell interest 500/;1). In New Lealaid, the 
firsr gas was delivered from the Poliokura field 
(Shell interesr 48%), which is expected ro produce 
around 40,000 hoe a day at ics peak. In the USA. 
major long-term illvestments were approved to 
hr ther  develop the onshore gas projects at 
Pinedale in Wyoming and in South Texas. 

In Norway, Shell and Statoil agreed ro 

Segment earnings $2,650 million 
LNG soles volume (tomes) 12.1 million 

in'estmen' $2,200 million 

EARNINGS Our srrategy is unch:mged: build our posirion as 
Gas 81 Power's earnings rose 68% ro $2.7 billion one of rlie world's largest natural gas producers 
in 2006 from $1.6 billion rhe year before and and suppliers of LNG, wirh a significanr presence 
$1.8 billion in 2004. The rise in this year's resulrs in the key marken of North America, Asia Pacific 
reflecr 14% growdl in equity sales volumes and Europe. We aim to access new natuml gas 
and product prices reflecring high crude oil and resources by offering comperitive propositions to 
narural gas prices. A strong marketing and our cusromers and major resource holders. 
trading performance in Europe and Norrh 
America also contributed ro results. CAPITAL INVESTMENT AND 

PORTFOLIO ACTIONS 
Earnings in 2005 included ncc charges of Toral capirnl invesrment rose 37% to $2.2 billion 
$84 million, mainly relared ro the divestmenr in 2006 (including the minority inrerest share of 
of the joint venture InterGen, whereas earnings capital investmcnr in S;rlthalin I1 of $400 million) 
in 2004 of $1.8 billion included net gains of compared to $1.6 billion in 2005 and $1.6 billion 
$444 million rel;tred mainly to divestnienrs. the year before. The capiral investment increase 

from 2005 was mainly related ro spending on the 
OUTLOOK AND STRATEGY Qatar Pearl Gas to 1,iquids (GTIJ projecr following 
The business environn~enr for narural gas remains the final investment decision in July 7006. 
robust. We expecr demand for natural gas to 
continue growing at around 2-396 per year over During the year, investments continued to focus 
the medium term, reflecting moderate economic on inregrated gas projects involving LNG 
growth. Demand weakness, if it occurred, would liquefaction plants at S;~lihalin 11, Qarargas 4, 
likely be rhe result o fa  severe economic downturn. North West ShelfTrain 5, Nigeria LNG Train 6, 
We expecr LNG demand ro continue ro grow at as well as [lie regasificarion terminal in Altamira, 
around 10% per year for the next few years wirh Mexico and rhe Qatar Pearl G T L  projecr. We 
growth in all major natural gas marlters. We also cornplered the construction of our firsr coal 
anricipate conrinued high levels of ind~tstry g.isification plant locaced in Llongting, China. 
investment in engineering, design, construction, There was no major divestnienr activity in 2006. 
materials and services for major narural gas 
projects. Comperirion for access to natural gas We made progress on a number of major LNG 
resources and for commercially and rechnically projects in 2006. l'he inregrated I'earl G T L  
skilled people will conrinue. project was launched in July and several 

contracts were awarded ro begin prcpararion of 
Concerns over security and diversity of energy rhe site and construction. 
supply will continue to drive incrcrsing inrerest in 

alternative sources of energy, including clean The project includes the development of offshore 
work towards developing the world's coal. New opportunities for applying narural gas resources from Qarar's North Field, 
largest projecr using carbon dioxide Shell's proprietary coal gasification transporting and processing the gas onshore ro 
(CO,) for enhanced oil recovery technology are expected to continue exrract liquids, and the conversion of gas into clean 
ofillore. If technical and to emerge, particularly in countries liquid hydrocarbon products for export througli 
economic challenges can he with high levels of coal reserve5. the use of propr ie tq  GTL tedinology \When fully 
overcome, the plan would on stream, the plant is expected ro have a daily 
enable the capture of C 0 2  from output of 140,000 barrels of GTL producs, and an 
power generation and use it to additional 120,000 barrels of oil equivalent per day 
enhance oil recovery, initially at of condensate, liquefied pcrroleum gas and ethane. 
rhe Shell-operaced Draugen field 
and later ac the Sraroil- 
operared Heidrun field. In 2006, we delivered record earnings, cash flows and 

producers and suppliers of LNG. 

Linda Cook 
MLCl'n\'E DIRI.:LlOR. Grk5 k POU1:R 



SUMMARY OPERATING A N D  FINANCIAL REVIEW 

1 DOWNSTREAM 

Oil Products 

Also in Qatar, construction continued on the 
Oatarras 4 LNG I'roiect (Shell interest 30%). . ', 
This integrated project includes upstream gas Segment earnings 
and liouids oroducrion and an LNG Iiouehction inves'menl 

$7,125 million 
$3,457 million 

, . 
I plant w ~ t h  .i capn~lty of 7.8 nilllio~l tonne, ot . - - - - - - - s - . - - - . . 

LNG .I year 1 - -  
In Nigeria, construction continued on the 
Nigeria LNG (NLNG) liquefaction train 6 
(Shell interest 26%) which will have a capacity of 
4 niillion tonnes per par .  NLNG is also making 
progress with development activities for a 
seventh (8.5 mtpa) LNG rrain. In February 
2006, Shell signed a project developnient 
agreement with the Nigerian National I'etroleum 
Corporation and other partners for the joint 
de\,elopment of the new Ololtola LNG project 
(Shell interest 18.5%). 

In Australia, the North West Shelf \,enture (Shell 
direct and indirect interest 22%) delivered its 
first LNG cargo to China in May ar the 
Guangdong I,NG import terminal under a 
25-year, 3.3 million tonnes-per-year agreement. 
Construction continued on die venture's LNG 
train 5 whidi, when completed, will incre:ue overall 
plant capacity to 16.3 million tonnes a year. 

The Greater Gorgon joint venture (Shell interest 
25%) is considering develop~nent of an LNG 
liquefxtion plant on Barrow Island offwestern 
Australia that will be supplied with natural gas 
from tlie offshore Gorgon and JanszJIo p - 5  fields. 

In Russia, further contracts were signed with 
customers for LNG from tlie Sakhalin I1 project 
(Shell interest 55%). ?bra1 firm sales now 
amount to 9.37 mtpa, representing some 98% of 
the plant's capacity. In 2006, a protocol was 
signed to sell Gazorom a stake in Sakhalin 11. 

Segment earnings 
Capital investment 

We achieved excellent financial 
performance in 2006 and our 
strawy is on track. We will continue 
to ensure that our operations are 
safe, reliable and cost competitive. 
We have made steady progress with 
our portfolio development as we 
strengthened our position in key 
markets. We will continue to 
leverage the Shell brand with strong 
customer focus and the development 
of leading-edge technologies. 

$1,064 million 
$877 million 

EARNINGS 
Oil I'rodwts earnings were $7.1 billion in 2006, 
29% lower than 200 5 and 6% lower than 2004. 
Lower refining earnings in 2006, compared to 
2005, were partly oK?et by higher trading 
and increased Lubricants earnings. The impact of 
price volatility on inventory had fai,ourable 
effects on 2006 earnings of around $0.1 billion, 
compared to around $2.5 billion in 2005. 

Earnings in 2006 included non-operational net 
gains of $38 million, compared to 9427  nill lion 
in 2005 and $540 million in 2004. 

OUTLOOK AND STRATEGY 
In 2006 refining margins remained well supported, 
with robust growth in product demand and supply 
constraints due to unusually intense industry 
turnaround activity following the hurricanes on 
the US Gulf Cuast in 2005. In the absence of any 
major disruptions, refining margins are expected to 
trend lower in 2007 than 2006 with new 
conversion capacities coming on streani and the 
prospect for potentially slower economic growth. 
However, the eventual levels are uncertain and will 
be strongly influenced by the pace of global 
economic growth, the effect of persistently high oil 
price? on product demand and start-up timing of 
expected refinery expansion. Marketing margins 
will continue to be influenced by oil price . . 

Shell's interest will reduce to 27.5% when the volatility, exchange rates and intense competition. 
protocol becomes effective. 

We aim to lead in rhc downstram markets in which 
In Mexico, the Altamira regasification terminal we choose to operate. Our strategy supports this. 
(Shell ownership 50%, with 7536 of the initial T o  improve downstram profitability we focus on 
capacity of4.4 million tonnes of LNG a year) six key arras: 
was comn~issioned in August 2006 with the first- 
ever LNG cargo to be delivered to the country. Keeping our operations safe, reliable and 
, . 1 he state power company in Mexico, Comisi6n cost-competitive. 
Federal de  Electricidad, has contracted to Reshaping the portfolio by divesting 
purchase 5.2 billion cubic metres of regasified underperforming assets, selectively investing in 
LNG per year from the facility manufacturing and marketing to improve our 

conipetitive position and investing in high 
In the USA, permitting activities are progressing growth markets such as China and India. 
for the Broadwater LNG regasification terminal 
(Shell ownership 50%) in the Long Island 
Sound region of New York and Connecticut. 
Shell will hold 100% of the terminal's capacity 
of 7.7 million tonne? of LNG a year. 
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Ikinforcing our position as [he leading 
global brand across all rhe downstream 
businesses, including rhrough our focus on 
differentiared fuels. 
Continuing to implemenr simpler standard 
global processes for Oil Products businesses. 
Maximising rhe value of our integrated 
hydrocarbon supply chain and tightcr intcgrarion 
of rhe Oil Producrs and Chemicals businesses. 
Continuous focus on human resources, 
developmenr of leadership and progress 
in diversity. 

CAPITAL INVESTMENT 
AND PORTFOLIO ACTIONS 
Capital investmenr was $3.5 billion in 2006, up 
from $2.8 billion in 2005, and Focused on our 
manuhcturing and retail businesses. It included 
spending on refinery maintenance, fuel 
specific7tiori and environmenral compliance, 
upgrading and growir~g our retail network, and 
two acquisitions in China. Iluring the period 
2004 - 2006 approximately 65% of our capital 
expendirure was allouted to asset integrity and 
a r e  and maintenance projecrs. 

We conrinued ro focus on invesrmenr in 
high-growth markets, on consolidation in Afiica 
and retrenchmenr in Luin America. In Tt~rkey, 
we launched a joint vcmture rerail nenvork of 
1,200 service stations with Turcas Rrrol A.S 
(Shell interest 70%). Arid two acquisitions 
strengthened our marker position in China. 
T h e  purchase of a birumen manufacturing and 
~narketing business doubled our daily bitumen 
production in China ro 6,600 ronnes, some 
20%) of our global producrion. We acquired 
75Oh of China's leading independent lubricants 
manuhcrurer and marketer. This m&s Shell the 
lading inrernational lubricants company in 
China and increases our global finished 
lubricants volu~ne by 8%. 

Motiva Enterprises (Shell inrerest 50%), continued 
progress with plans to expand the Porr Arrhur 
refinery in the USA. The planned addition of 
325,000 barrels a day would bring total capacity 
to more than 600,,000 barrels a day. Construction 
on the projecr is likely to start in 2007, wirh rhe 
new capacity coming on line afier 2010. 

As parr of our ongoing portfolio management 
we also sold a number of assets during 2006, 
including various businesses in a number of 
Pacific Islands, Puerto Rico, Bermuda, the USA, 
Colombia, Uruguay, Cambodia and Cameroon. 
We announced a strategic review of a number of 
refining and petrochen~icals assets in France and 
the Dominican Republic. 

Chemicals 

EARNINGS 
Earnings in 2006 were $1.1 billion for Chemicals, 
compared to $991 million in 2005, which 
included $307 million in losses from disconrinued 
operarions, and $1.1 billion in 2004, which 
included $199 million of net losses from 
discontinued operations. Serting aside the etTecr 
of discontinued operations, earnings for 2006 
were $234 million lower than 2005. This was due 
to lower margins and higher depreciarion partly 
offser by better earnings from ~ninority interests 
and joinr ventures, and lower taxes. 

OUTLOOK AND STRATEGY 
We expecr demand for petrochemicals in 2007 ro 
increase in line with growth in die global economy, 
bur mainly in Asia Pacific. Industry capaciry 
additions coupled with continued high feedstock 
and energy cosrs may limit the opportuniries for 
improving margins. 

The  Chemicals srrategy conrinues to focus on 
srrengtheni~ig our existing asser base in the 
Americas and Europe and on achieving profitqble 
growth in Asia Pacific and the Middle East. The  
emphasis will be on exploiting synergies benveen 
Oil Products and Chemicals, implementing global 
standards and processes, leveraging technology 
investnlent, and optimising global market pnsirions. 

CAPITAL INVESTMENT AND 
PORTFOUO ACTIONS 
In 2006, capiral investmenr was $877 million, up 
from $599 ~nillion in 2005, driven by portfolio 
invesrmencs ro build profirable growch in rhe Asia 
Pacific region, along with major programmes for 

maintenance and improvement. 

Construcrion began on a new perrochemicals 
complex in Singapore using Shell's proprietary 
rechnology, which will he fully integrared with 
our Pulau Buko~n refinery. Completion and 
srart-up of rhe new facilities are expected around 
rhe end of the decade. 

Excellenr progress was made in the firsr year of 
operarions ar the Nanhai perroche~nic~ls complex 
in China, a joinr venture wirh the China 
National Offshore Oil C ~ r p  (Shell interest 50%). 
Completed on rime and on budger, ir is an 
operarional and conlmercial success and provides 
an imporrant presence in this expanding market. 
The  complex began commercial ar 
[he end of rhe first quarter and during 2006 sold 
1.9 nlillion tonnes of chemical products to more 
than 800 cusroniers in over 20 provinces in 
China. When operating at full capacity Nanhai 
will produce 2.3 million ronnes of chemicals a 
year for d ~ e  domestic Chinese marker. 

Other industry 
segments and 
Corporate 

Segment earnings $277 million 
Capitol investment $41 8 million 

EARNINGS 
Other industry segmenrs (01s )  and Corporate 
earned $277 million in 2006, compared to a loss 
of $523 million in 2005, due to higher interest 
income, currency exchange resul~s and improved 
corporate tax. Included in 2006 were ner charges 
of $206 million related ro a legal provision, 
partly offset by corporate tax credits. 2005 resulrs 
included net charees of % 15 1 million. While u 

income from operating assets in OIS is 
improving, business development costs 
associated wirh growing rhe portfolio increased, 
conrriburing to an overall loss in 2006 in 0 1 s .  

CAPITAL INVESTMENT AND 
PORTFOLIO ACTIONS 
During 2006, the Egn~ond a7n 7xe offshore wind 
park delivered i ~ s  first clean elecrricity ro 
lio~~teliolds in the Netherlands. 7'liis is the first 
Durch offshore wind project and has 36 turbines 
with an overall capacity of 108 megawatts (Shell 
interest 50%). We also made progress wirh rhe 
London Array wind projecr in the ourer Thames 
Estuary. If approved, chis project will havc up to 271 
rurbines and could gencrare up to 1,000 megawatts 
of electricicy (Shell interest 33%). We are one of 
the largest wind energy developers in the USA and 
we extended our presence there by making an 
invertment decision on rhe 164-megawart Mount 
Storm wind park in Virginia (Shell interest 50%). 
In solar, we have revised our approach to focus on 
advanced copper indium diselenide (CIS) thin- 
film technology. Shell has formed a joinr venture 
with Sainr-Gobain to develop a CIS thin-film 
technology planr in Germaiy. W'e also divested our 
crystalline silicon busincss ro SolarWrorld AG. Shell 
Hydrogen continued its work ro promote the 
development of the infrastructure and technology 
char will help hydrogen play i ~ s  part in meeting 
h~ tu re  energy needs. ?'his included rhe 
announcement of Shell's participarion in a project 
to create the world's largesr hydrogen-fuelled 
public transport operation in rhe Netherlands. 
Shell CO, seeks ro develop solutions to manage 
Shell's CO, emissions. In the Halren projecr we 
are working wirh Sraroil ro explore the potenrial 
of capturing CO, from power generation and 
injecting ir inro otrshore oil fields to enhance 
oil recovery. We also announced a parrnership 
wirh Stanwell Corporation to produce near 
zero-emission electricity from coal by applying 
Shell:s coal gnsificarion technology, together with 
underground srorage of CO,, to a power plant in 
Australia. Both of these projecrs are in d ~ e  early 
feasibility study phase. 
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SUMMARY OPERATING AND FINANCIAL REVIEW 

Key performance indicators k s k  factors 

OVERALL PERFORMANCE - 
SCORECARD 
, . 
1 he Group measures irs performance through a 
number of key perfor~nance indicarors rhar inrend 
ro ev;lluate rhe overall pcrformancc of rhe Group 
from a financial, efficiency, social and susrainablc 
develop~nenc perspecrive. In addition ro a number 
of key performance indicarors rhe Group 
monitors atld manages rhe businesses by Incans 
of derailed parameters. The Group's filrnre oil and 
gas producrion depends on rhe succcss of very 
large projecrs rhat require significanr hnlnan ; I I I ~  

capiral resources over longer l)eric~ds of  up to 10 to 
30 years. Tlle key performance indicarors and 
panmeters do nor necessarily reHecr [lie long-rerm 
performance of the Group alrhough rhese mighr 
provide an impression of performance. The Group 
Scorecard highlighrs four key performance 
f:~crors which rogerher provide a sumniarised 
overview of the Group's performance. T l ~ e  four 
key perfor~nance indicarors are nleasured on a 
quarrerly basis. As explained on page 37, in rhe 
Summary Directors' Ilemunerarion Ileporr, 
rhe Scorecard is also used to determine 
remunerarion for srafF, Senior Management 
and Execurive Direcrors. 

TOTAL SHAREHOLDER RETURN 
(25% SCORECARD WEIGHTING) 
Toral Shareholder Return (TSR) is defined as che 
sum of rhe difference be~ween the share price ar 
rlie srart of the year and rhe share price ar the end 
of rlie year plus rlie u r h  value ofdividends paid 
during the ulendar year (gross and reinvesced 
quarrerly). 'I'herI'SR is compared against other 
major inregrared oil companies and provides 
rlierefore n benchmark of how the company is 
performing against its indusrry peers. 

CASH FLOW FROM 
OPERATING ACTIVITIES 
(25% SCORECARD WEIGHTING) 
Cnsh How from operating acciviries is considered a 
mcasurc rhar reHecrs the Group's abiliry ro gencrare 
hnd ing  from operarions for its investing and 
financing acriviries and is represcnrarive of the 
realisarion of value for shareholders from rlle 
Group operations. The  cash How sraremenr on 
page 42 shows rhe colnponenrs of cash flow. 

OPERATIONAL EFFICIENCY 
(30% SCORECARD WEIGHTING) 
Wirhin each of rhe differenr businesses, operarional 
performance is measured by means of derailed 
paramerers rhar are combinecl inro a business 
dashboard. Operarional excellence of Explorarion 
8: Producrion, Gas 8: Power, Oil Producrs and 
Chemicals is ~neasured quarrerly. The four key 
indicarors for rhr businesses are produccion for 
Exploratiot) & Producrion, LNG sales for Gas 8: 
Power, unplanned downcinie for Oil Producrs 
and rechnical availabiliry for Cheniicals. 

SUSTAINABLE DEVELOPMENT 
(20% SCORECARD WEIGHTING) 
As well as measuring financial performance and 
etficiency, rhe Group uses various indicarors ro 
evaluare rhe Group's conrriburion ro stlstainable 
developmenr. This Review discusses on pagcs 28 
and 29 the Group's prioriries wirh regards ro sraff 
and highlighrs key performance indicarors such 
nc greenhouse gas emissions, use of flaring and 
energy use in its businesses and assets. Safer). 
remains a key topic in the Group and is measured 
by rhe number of injuries and fnral accidents, as 
discussed on page 29. It is [he aim of the Group 
ro tvork closely wirh customers, parrners and 
policymakers ro advance more efficient and 
susrainablc use of energy and narural resources. 

In addition co [lie four key performance indicators 
rhar determine [he Group's Scorecard, addiriorlal 
financial indicarors are used to evaluare the 
Group's performance. 

Royal Durcli Shell h a  a single risk-bated control 
framework - rhe Shell Conrrol Framework - ro 
idenrifj. and manage risks (see page 36). 

The  Group's operarions and earnings are subjecr 
ro various risks involving changing comperirive, 
economic, polirical, legal, social, indusrry, b ~ s i n e s  
and financial condirions. These risks are more 
rhoroughly discussed in our Annual Reporr and 
Form 20-F. Invesrors are urged ro read our Form 
20-F prior to making an invesrmenr decision. 
Investors should careh~lly consider rhese risks. 

'These risks could have a niarerial adverse effecr 
on the Group's resulrs from operarions andlor 
financial condition. 

Flucruaring prices for oil, narural gas, oil 
products and chemicals. 

Our  ability ro deliver large scale projeccs and 
replace oil and gas reserves. 

Compericion from within rhe energy industry 
and other industries. 

Loss of business reputation due to red or 
perceived failure ro follow the Shell General 
Business Principles. 

The impact of diniate change and any resulting 
challenges from society and governments. 

Healch, safety, security and environment risks. 

Doing business in politically sensirive or 
unstable countries. 

Inability ro control or influence rhe operarions, 
behaviours, and performance of our parrners 
and venrures. 

Infortnarion rechnology failures. 

Lack of access ro cedinology and inadequate 
innovarion. 

GROUP SCORECARD 2006 Cl~allenge of resourcing skilled employees. 

1 Tolol Shoreholder Rekirrn 
7 Cash +low from opercliors I $  blliol) 
3 Gperolionai efficiency: 
- Gii onti prduclion (1ho~:ord be/dos.i 
- LNG soles (million tonne51 
- Kefinirg urpion~ed dovirlime 
- Cliern;cal pianr ouai'adlity 
d Sdsloiwble deveiopmenl 

19 27; 
39 1 Changes in legislarion, fiscal and regulatory 

policies and ro expropriation of property. 

3,518 
10 65 Currency fluctuations and exchange conrrols. 

d ox 
82 2% Political or economical instability pose a risk to 

2 5 economic and financial market conditions. 
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Liauiditv and ca~i ta l  resources 

The  estimation of reserves of oil and gas 
involves subjecrive judgements and 
determinations and may change based on new 
information. It is not an exact calcularion. 

Limitations on  shareholder remedies. 
Prov~sions of our articles of association may 
affect the ability of shareholders to obtain 
monetary or other relief, including in respect of 
securities law claims. 

Anritrust and wmpetition law fines. 

US Government sanctions regarding 
invesrments in Iran, Syria and Sudan. 

Exposure ro properry and liability risks. 

Trading and treasury risks, including 
movement in com~nodiry prices, interest rates 
and foreign exchange rates. 

. . I lie Group manages various pension plans 
that are subject to risks relating to changes 
in the value of investments, interest rates and 
demographic factors. 

F .  I he mosr significant facrors affecting year-to- CREDIT RATINGS 
year co~nparisons of cash How provided by O n  June 12, 2006, Moody's Investors Services 
operating activities are changes in realised prices (~Moody:i) affirmed the Aal long-term issuer rating 
for crude oil ;uld natural g3s, crude oil and of Royal Dutch Shell pic, and of the guaranteed - - 
natural gas production levels, and refining and programmes and outstanding debt securities o f  
marlteting margins. These factors are also the its subsidiaries Shell Internarional Finance B.V., - - 
most significant affecting income. Acquisitions, 
divestments and other portfolio changes can 
affect rlie comparability of cash flows in tlie year 
of rlie transacrion. 

In the longer term, reserve replacemenr of 
conventional oil and gas and unconventional 
mining reserves will affect the abiliry of tlie 
Group to continue to maintain o r  increase 
production levels in Exploration & Production, 
which in turn will affect our cash How provided 
by operating activities and income. We will 
need to take meast~res to maintain o r  increase 
production levels and cash flows in future 
periods, which may includc developing new 
fields, continuing lo develop and apply new 
technologies and recovery processes ro exisring 
fields, ;uid making selective focused acquisitions. 
O u r  goal is to offset declines from production 
and increase reserve replacements. However, 
volume increases are subject to a variety of risks 
and other hctors,  including the uncertainties 
of exploration, project execution, operational 
interruptions, reservoir performance and 
regulatory changes. 

It is our intention to continue to divest and, where 
appropriate, make selective focused acquisitions 
as part of active portfolio management. The  
number of divestments will depend on market 
opportunities and are recorded as assets held for 
sale where appropriate. 

STATEMENT OF CASH FLOWS 
Cash flow provided by operaring activities 
reached a record level of $31.7 billion in 2006 
compared with $30.1 billion in 2005 and $26.5 
billion in 2004. Income in 2006 compared to 
2005 remained the same at $26.3 hillion up from 
$19.3 billion in 2004, reflecting continuing high 
realised prices in Exploration & Producrion and 
high refining margins in Oil Products. 

FINANCIAL CONDITION 
AND LIQUIDIN 
The Group's financial position is robust, and wc 
returned over $16 billion ro our shareholders 
through dividends and buybacks in 2006. Cash 
and cash equivalents amounted to $9.0 billion at 
the end of 2006 (2005: $1 1.7 billion). lb ta l  
shorr and longrerm debt rose $2.9 billion in the 
year. ?bra1 debr ar rhe end of 2006 amounted to 
91 5.8 billion. 

Shell Finance (Netherlands) B.V. and Shell 
Finance (U.K.) P.L.C., and changed its ourloolc 
on the credir from negative to stable. Standard 
& Pool's Ratings Services (S&l') continues to 
rate the Group "AA" and to maintain a stable 
outlook on rlie credit. Short-term credit raring< 
of the comnlercial paper programmes remain 
unchanged at "I'rime-I", and "A-I +" from 
Moody's and S&P respecrively. 

CAPITAL INVESTMENT AND DIVIDENDS 
iZtier servicing outstanding debt, rhe Group's first 
priority for applying our cash is the dividend. 
Up to and including the fourth-quarter 2006 
interim dividend, tlie dividend was declared in 
euro, and per share increases in dividend were 
aligned with European inflation over tinie. 
O n  February 1 ,2007 the C;roup announced 
that, effective from the first quarrer 2007, 
dividends will be declared in US dollars and it 
expects that the first quarter 2007 interim 
dividend will be $0.36 per share, an increase of 
14% over the US dollar dividend for the same 
period in 2006. The  first quarter 2007 interim 
dividend will be declared on May 3, 2007. 

Group companies' capital expenditure, exploration 
expense and new investnienrs in equity 
accounted investments increased by $7.5 billion 
to $24.9 billion in 2006. 

After dividends and capital investment, the 
priority for using cash generated is to maintain 
a strong and flexible balance sheet. Boch the 
medium and long-term focus will remain on 
improving the underlying operational 
performance in order to continue to deliver 
consistenrly strong cash flows. 

Share buyback plans will be reviewed periodically, 
and are subject to market condirions and the 
capital requirements of the company. 

The Group manages its business to deliver strong 
cash flows to f i n d  investment and growth based 
on cautious assumptions relating to crude oil 
prices. Our  strong cash position in 2006, with 
operational cash flow of $31.7 billion, provided 
us the financial flexibility both ro fund capiral 
invesrmenr and ro rerurn cash to shareholders. 
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SUMMARY OPERATING AND FINANCIAL REVIEW 

Shell eml,loys 108,000 people in more r h ~ n  
130 counrries. We made progress on all fronts 
in our global people strategy in 2006, in support 
of the Group tcrategy of more upstream and 
profirdble downatream. Common policies and 
procesbes, delivcrcd through an improved global 
information technology platform, helped improve 
imci speed decision-making. 

RESOURCING FOR THE FUTURE 
In 2006 we recruited almost 6,000 people 
worldwide as a rrtult of our strengthened global 
attraction and recruit~nent efforts. 'I"llis comprised 
1,500 graduates and 4,500 experienced 
professionals - over halfof whom were from 
ted~nical disciplines - from more rhan 60 counrries. 

A global technical marketing campidgn generated 
a significant nu~nber  of applic:uics from around 
the world, including more rhan 150 people via 
our employee referral programme. Women make 
up 27% of all our hires, and 28% ofrecruirs for 
technical roles, and we continue to work towards 
improving these rates. 

We have also been active in new recruitment 
markets, hiring more graduates and experienced 
professionals in Asia than in any other region in 
2006. This directly supports increased future 
investnient in the region. We are also building 
on our recruic~nent apability in the Middle East 
in support of regional Group activities, such as 
the I'earl (;TI. project with Qatar Petroleum. 
We have significantly stepped up recruitment in 
Nigeria and India, where just under 200 
graduates and 75 experienced professionals 
were hired to support the establishnient of Shell 
Technology India. 

LEADING AND DEVELOPING 
OUR PEOPLE 
Building skills, capabilities and organisational 
effectiveness remain key priorities for Shell. 
, - 
1 he Shell I'roject Awde~ny is an integrated 
develop~nent programlne for Shell employees 
working at all stages of the project life cycle. -She 
programme includes learning events, assessmenc 
and nccredirarion, coaching and nienroring 
senrices, a global online knowledge network, 
projcct cornmunicy events and work experience 
opportunities. Our  Commercial Academy 
conrinued in 2006 to enhance business 
development skills by spreading knowledge and 
besr praccice across our major businesses. 

\Ve remain comniirred ro the development of 
leadership through an integrared cross-business 
Shell leadership development programme, 
with around 10,000 leaders and e~nployees wirh 
leadership porential taking parc in 2006. 

A co-ordinated, enterprise-wide approach to 
learning is being developed. This inclitdes the 
online Shell Open University rhar now serves as 
a single, srandardised learning resoilrce to 
~ n a i n r ~ i n  and improve the professional skills of 
our people. 

COMMUNlCATlON AND INVOLVEMENT 
We encourage the involvenient of our employees 
in [he planning and direction of their work, and 
provide chem wirh safe and confidential channels 
to rcporc concerns. 

In 2006 we conducted our biennial Shell People 
Survey ro find out \\,hat our eluployees think 
about working for Shell. This year the survey was 
co~npleted by 78% ofernployees, the same 
response rate as in 2004, with rrcultt generally 
positive. For example, results show that employees 
have a higher level of trust in leadership than 
that reflected by the last survey in 2004. 

We are building on areas of strength thar emerged 
from che survey, while developing actioll plans to 
address concerns raised. 

DIVERSITY AND INCLUSIVENESS 
'I'he Shell I'eople Survey 2006 showed thar 64% 
of e ~ n p l o ~ e e s  perceived workplace inclusiveness 
favourably The  continuing integration of 
diversity and inclusiveness into the mainstream 
of Shell's operations and culcure helps attract and 
retain the besr people, increases creativity and 
improves decision-making. Threc targets underpin 
our global efforcs to embed diversity and 
inclusiveness in the wav we run our business: 
increasing the proportion of women in senior 
leadership posirions co at leasr 20% in the long 
rerm; having a majority of senior leadership 
posicions filled by local nationals; and receiving 
increasingly more positive feedback of 
inclusiveness in the workplace, as measured in 
the Shell People Survey. 

By rhe end of 2006, [he proporrion of women in 
senior leadership posicions had risen ro 11.6%, 
up from 9.9% in 2005. In 25% ofcountries, 
local nationals filled more rhan half the senior 
leadership posirions. 

2 0 0 6  EMPLOYEES BY BUSINESS SEGMENT 
,a.~erc,qf: ncmkcs mi,ndsi in nrorr;-51 thni;-.ad 

2 0 0 6  EMPLOYEE EMOLUMENTS 
I" a ,,If I,"., 

We seek to ensure equal opportunity in 
recruitment, career development, promotion, 
training and reward for all employees, including 
those wirh disabilities. All applicants and 
en~ployees are asessed fairly and objectively. 

While good progress has been made, we recognise 
we must continue to work towards achieving our 
targets in diversity and inclusiveness. 



Lnvironment and society 

We recognise that our competitive success 
depends on finding environmentally and socially 
responsible ways to help meet the world's growing 
energy needs. l'his includes keeping the trust o f a  
wide range of sralteholders. The  Shell General 
Business Principles and our new Code of Conduct 
lay down the rules by which we work to do rhis, 
including our com~nitmenr to sustainable 
development. They recluire us, for example, to 
behave wirh integrity, operate our faciliries safely, 
be a good neighbout, help develol~menr in the 
societies where we operate and help find effective 
ways to manage ~ rowing  carbon dioxide ( 0 , )  
emissions. 'I'hey require us to comply wirh all 
applicable laws and to support human riglirs. 
Our  commitment to susrainable development 
means combining economic, en\,ironmental and 
social considerarions in our business decisions. 

STANDARDS AND COMMITMENTS 
We adhere to our principles, in parr, by setting 
clear standards and requirements for our faciliries 
and operarions. .I-hey are required to live by our 
policy and co~nmitmenr on llealrh, safery and 
the environment (I-ISE), including our srandards 
on animal resting. biodiversity, climate change, 
environmental and health management, incident 
reporting, securiry and ship quality. Companies 
and joint ventures where we have a conrrol over 
operarions musr also apply these standards. 

Decisions on all major new invesrmenrs rake into 
account the expected h tu re  costs of emitting 
CO,. We carry our an impact assessment before 
starring significant work on a project or at an 
existing facility and incorporate our findings into 
the project's design and operation. All our major 
refining and chemicals hciliries, as well as 
upstream operarions where social irnpacr could 
be high, musr have social performance plans. 
These plans guide and monitor progress in 
managing our impacr on our neighbours and on 
con t r ib~ t t in~  positively to local com~nunities. 

CLIMATE CHANGE 
Concern over greenhouse gas emissions (GHG) 
linked to climate change reached a new peak in 
2006. We were one of the f rsr energy companies 
to acknowledge the threat of climate change, to 
call for action, and to rake action ourselves. In 
1998, we set voluntary targets for reducing 
G H G  emissions from our operarions. In 2002, 
we met our first rargr  - reducing e~nissions by 
10% below 1990 levels -and we continue to 
work towards our current target of being 5% 
below 1990 levels by 2010, \rrhilsr growing our 
business. Afleeting rhis target depends mainly on 
ending continuous Haring of natural gac and 
improving the energy efficiency of our faciliries. 

In 2006, reduced flaring led to Shell-operated 
faciliries emitting about 7 n~illion ronnes fewer 
GI-IG emissions dlan the previous year, and more 
rhan 20% below 1990 levels. Shut-in production 
in Nigeria was the biggest contributor, howcvcr 
reductions also came from increased recovery of 
gas from operarions and reduced flaring in Gabon. 

In 2006 we missed our energy efficiency rarger at 
our refineries, because producing 
environmentally friendly low-sulphur fi~els rakes 
more energy and partly because of unplanned, 
energy-intensive shurdowns. Our  chemicals 

met rheir energy efficiency targets. dapire  
several shurdowns. 

Over the last five y ~ ~ t r s  \ve have invested more rh:m 
$1 billion in :dtcrnarive energy sudl as wind, solar, 
biofl~els and hydrogen. We have increased the 
supply of natural g ~ s ,  which has half the wrbon 
emissions ofcoal, and are refining Inore low- 
sulphur transport fi~els. We are a strong supporter 
of emissions nading systems to encourage 
companies to reduce their environmental impact, 
and are one of the most active traders in dle 
European Union Emissions %ding Scheme. We 
have launched ~ u b l i c  campaigns to encourage 
innovation and promote ene rg  conservation such 
as the Shell Eco-marathon, FuelSrrerch, and Shell 
Fuel F~onomy World Record Challenge. 

We are involved in se\-era1 major projects to drive 
down costs and demonstrate the safety of capturing 
CO, emitted from fossil fuel combustion and 
storing ir underground. 

OPERATING SAFELY AND SECURELY 
Safety and securiry are of paramount importance 
ro Shell. We are investing to keep our facilities 
safe and prevent incidents such a spills, fires and 
accidents. Total spill volumes in 2006 were 
slightly higher than the previol~s year due to two 
big spills in Nigeria that were responsible for a 
quarrel. of the total. Outside Nigeria the volu~ne 
of~~revencable sl>ills - from corrosion 01. 

operational fiailures -continued to drop. 

We are working to improve our safety 
performance. We created a dedicated global 
safety function that will improve compliance 
with srandards and procedures worldwide. In 
2006 the injury rate among employees and 
contractors continued to fall. Sadly, however, 
two employees and 35 contractors lost rheir lives, 
one more rhan in 2005. O f  these, 17 deaths 
occurred in Nigeria - nine from kidnappings and 
assaults. To iimprove security, we conrinued to 
work wirh a global nenvork of 
agencies, comnlercial securiry providers and 
industry peers. 

BIODIVERSITY 
Exploration for oil and gas in ever-more remore 
regions increases the need ro protect biodiversity 
We work wirh more rhan 100 scientific and 
conservation organisarions to achieve this. 
We were the first energy company to adopt a 
Biodiversity Standard, which ensures that as parr 
of the irnpacr assesslnenr of any project we worli 
wirh experts and srakellolders to develop ways 
of managing potential effects on biodiversiry. 
We have conimirted to nor exploring or drilling 
for oil or gas in narural U/orld Heritage sites 
and to following strict operating practices, 
including iniplemenring action plans in all areas 
of high biodiversity. 

BEING A GOOD NEIGHBOUR 
A viral pnrr of our commitment to sustainable 
development is our continuous effort to build 
and maintain good rel:itions wirh communities 
close to our operarions. We aim ro run our 
facilities safely and cleanly and we work wirh 
local people to help them benefit from our 
activities. We run social investment programlncs 
and we encourage governments to spend the 
taxes and royalties \rre pay them to support 
development and reduce poverty. 

GREENHOUSE GAS EMISSIONS l9PO b s c l i , ~  
123 -----.-.-..-. 
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[Aj Pc~rolcun~ lr,dusti;. Guidalires ioi Grecrhnus G3s Es!i~n3!i0n, 
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SAFETY - FATAL ACCIDENT RATE 
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SUMMARY REPORT O F  THE DIRECTORS 

The Board of 
Royal Dutch Shell plc 

Royal Dutch Shell has a single tier Board of 
Directon chaired by Jorma Ollila. The executive 
managenlent is led by the Chief Executive, Jeroen 
van der Veer. The members of the Board of Royal 
Dutch Shell meet regularly to discuss performance 
and plans of the business of Royal Dutch SheU. 

On March 7,2007 the Nomination and Succession 
Committee recommended the appointment of  
Rijkman Groenink as a Director of  the Company 
to succeed Aarnout Loudon, who will retire from 
the Board at the conclusion of the 2007 Annual 
General Meeting. The Board adopted this 
reco~nrnendation and a resolution will be 
submitted to the 2007 Annual General Meeting 
proposing the election of Mr Groe~link as a 
Director of the Company with effect from 
May 16,2007. Mr GroeninKs biographical 
details are given in the 2007 Notice of Meeting. 

Jorma Ollila 

B3,r A L ~ U S ~  15, 1950 k :~ii,s.> 
n ~ t . o ~ o l ,  :>pps~nied C1:airman .;I 
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c r d  1992 os Plcsirlcnt ol No i  :o 
M5a:lc Phon:!r belwccn 1 W2 o rd  
1999 iic we: Pr-zident o rd  Cb~el  
Eiecutive Oificer ,o; hiokio end lrorn 
1 9 W  io June 1, 2cX6 he hos bccn 
Cb.leI hc=utii,e OElicei ol ?,lol.ra 
i'lio: lo $fnirg Nokta, be s~arted lhis 
c:>leer in b o n k ~ ~ i ~  01 Cltibanl i i  
Lordot: ard Hels~nLi Cur,er~ly he is 
CI:ozim:~n ol I:,e l?zi;rc o i  N s l ~  
ord  r; V~:!~iix~:i.i~tvii D lectnl sf h ~ d  
3,~:;: Cn,n;;r;ry 

k.,lrin, Chcii:i;o.i e.id Serrior 
Indel;eriden~ Nonrrc<r.r,re Direi!or 

Born F e b r ~ a i ~  22, 9 4 2  A Brilfsli 
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]ernell van drrVeer 

3orn Oclote: 27, ' 947  A L?u::h 
io t~ona,  oppolved Chief Ese:u!ne 
ol ?oyal Dutch Sbell :n 3c!oSer 
%K!4 Ye .was o:;plnld P;e:fi:'orl 
ol ?oyal Dutch r ,  2 M 0 .  t:o\,f!1~1 
beer o Manopnc, Diredor c;! Er7rli 
Ds.tch s w e  1997 and wab o Roo,<! 
!nerrljcr of RcVal 2,;tch u!,tl! *lie 
rneigc: of ilis cornooriy on 
Da~cmt;e: 2 1, 2095. I-ir? wcs o 
D : r ~ t o r  of SI~cll Canado I m i d  
from Aprl 2k. 2003 un!i! .Apr,l 29, 
2 ( 9 <  ., : ... : :B . io:red . the G:cI~ n 
197 1 11 reiiney prozsss de:~gr 
an:i held o nu~nbe; of ssnior 
:ncnageirert pa:i!foils a~ou.>d ths 
world. He is a Nonexecut~i.e 
:)ir~t,;i of Llnilever (r.,!~ ch 1ncI8,des 
.SnIr.ic;r N V . IJl;llevei rllc nlrd 
!J;~ilc;voi Holaing, .'d 1 

Sir I'e~er Job KHE 
, .. . , 

Wilr~ Kok 

El 
!<ofor: c,>sct:lii,e Zmcror 

%inJ,.ky 6, 1950 A .JS rationcl, 
opp:r'cd o Ncl-execut~i.c Direrrc- 
of Eo;:cl C~tch Shell 51 O:.obr 
2034. She ;.ias c Novxcxutive 
Direc!or of Shcl: i-onsporl irorn 2LQi 
to 2025 Frev r . ~ ! ~  Pres:dcn~ o l  a 
rr3.0: dr~s 'sn ord  Corporc!~~ Vicc- 
Pres:dent d 3esio.d~. c rrsjor US 
i d s  ccmocny, respsnr:b'e for 
woildw.de core ousiqess 
devslopmert Nor4xecutj\le Diiecio. 
of Pocl'v Corporoton. F~ncrlclai 
I lc , Del Pdorre 'o:xjs Cornpr~rly and 
V~rillf:g Nu:se Sc;rv.ce G' Nw, Yod. 

I Jon cxecvli+e Direcbr 

hr,rn )(,Iy 13, 196 I, A Brhsl~ 
ncllona', cPpoi,~'rid o Nonerecuti;~ 
9 , r ~ t o r  of !?riyal Du!cv~ Sho'l ~n 
O c ' s i ~ r  790L. I-4:: wcs (J 

Nor-erecul~ve Director o i  She1 
1rorspc:t from 2001 to 2005 
"rcviously he we: Cb.leI E i ~ u t i v e  
of Peuters Grouo pl:. t le 1s a 
No r  erecutive Direclor o i  Schrders 
o!c end ilDCO Sofb,vais Irc a:~d 
c mernber o l  the supervlrory b o c ~ d  
~ I I  Deu~s::he 3cr:k AG 

t Jswxecu!;v~ Llire:!:?i 

Born Septcmbsr 29, 1938 A Dulch 
!nr!l~or~o!, oppoinisd o Nowre-ut~\e  
D r ~ t o r  of Royol Du'ch Shoil in 
OcAobcr 239.5 I--lo ~ o s  o member 
of ttz Royal D~ tch  supwsory bmrd 
from 2C03 to J ~ i y  L,  2025 Choi rd  
!he Canldc.oaion of Du'ch trade 
union5 [i:NV] betare b x ~ m ~ n g  a 
n~errber c!  he Lo.qe: "3~1e 01 
?cri~cmon' ond par ~onerter), leocel 
ol'l:e Partil .<an de krbeid ( l obu r  
2r;f%d A p p o  r ~ e d  !;'i~n she( c i  i~riarlce 
in ' 9 8 9  cnd Prinle Min~ste; ~n 
1994 serving for .x,s pe~lwJs n! 
go,ier?rrer!l LF IOJUI~ 2002 
A?ember st l l ~ e  sup::rvirory ha ids  
of Stor!, N V .  ING G:ocp N V. 
<iM 'I 1: and TNT U ',! 
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Boin Augtii: 29, i 958 A SASS 
ro~:onol, o~p9. r1ed Chiu' F:norcIoi 
DIf,cer s l  lioyoi Dutch She1 13 

OctoLxr 2KM.  He ~ ? s  oppsf!itd 
a bhnagi1.g D i r ~ l o r  oi S!ieil 
T:w~i~mrt 3rid Chief F~r:onc>oi Ol!fce! 
lCrOi 181 C;c.t<ibe~ 2004 In 7092 
ti:: ioinrxl l i e  A>m Bi:jiz,n EOYY~ 
lA?,R) Giot:l, of Curn?r!r!es, hosr:d 
in S ~ ~ i v e i o n d  as C r O  o!d  l/li?rr;lx::r 
c' the ABi! Group L<ecut~va 
Col-rniitm /ilw ropor,s LI-. lor 
AB?i Group IT and tbe Oil, Gos 
ond Petrn:hem.co1~ business 
Ckigiro ly lairled  he Shell Group 17 

1982 where t ~ e  lbeld a MI eb/ o: 
firorr:e on3 OLS rers ~ o e s  r 
Switzelcrd, LK, Argenl r a  n rd  
Clif'e, i,cl~:diilg CFC? ~11 Oil 
Pir;d~c<s Ha \roz. i: ,we:\.lxr of the 
supetvisory Lmrd 01 i\egs.i N.V 
Irtjm '2004 ~ 1 . 1 1 1  P ~ i l  2.5. 20( ;  
tie .s o mo~ll2:r r: lit svperrsory 
L,ocrd of IJSS AG :>id o ml:lnscr 
o: thi; Salsa FcsJr:ru Ao~ l~ t~ j r  
C ~ ~ , ~ s i g I i l  ALllhor~t~ 

Nick  1-1nd 

G1 
%\ion-xccu1i.i~ Di,crfor 

Ran F e h r ~ c , ~  6. I 9 4 8  A 8r;11sh 
ro!iondl, or;p pled o Non-i;xci~.t;,ic: 
D~rf::tor o! Rr~fai ii~;tch Shnli os 'ro:,: 
J~JI.~ i , 2 0 9 6  t ie quoliiia:J c: on 
ocmuntant In i 9 7 0  ond .NOS o 
poitner of Eirst 8 Youlg LIP Iron, 
1978 unl:I June 30. 2036 He wo, 
Chairmor of irrr i  (r 'hung LLP and 
o membe of 14% Glooul txecl;live 
ticold of Ems! 6 'i.:urig Glotxll LLP 
from 1995 vrlll Juie 30, 20C6 
H i  is (2 N,~na*r,:,~t~ve 3 rectal e l  
8EA Avtclion pic. kh. iore G:sop 
pl:: or,<) \'r;ricfcria Gtoup pc .  
Clv?r,ilci. ol 'be Pioclict: Adv sory 
Board 01 ~ h c  Inst,tute of Cicr2er.d 
Acccu!ibnls af Erg'orld a i d  ,,,'!ales, 
ord  o o-cmbc of 11.e ,Adv.~ory 
Pmrd cf 111c Jtlrige 3~.5;r css Scboul. 
ond l i e  Finsncc and Audd 
Currm~'lee: of tic Net ono! Gallery. 

Mnlcolrn Hrindcd C B E  FREng 

&NV!~T? Dilwb: 
fxp!o:ar,o;i & Fioduc~!:,,, 

B:.r M c ~ b  18, i 9 5 3  A krilish 
1831':..101. app3irlte:i c r  Execut~ve 
Director o: Ilr.pl Dutch SLlell II 
Cctol-x:r 2 W d  He vicc !~r~+jously 13 

Moriagtr;~ Direclor lil S:leil iio~rspsrt 
s ~ ~ c z  !>,',r>rcl, 2 W 4  cnd  prlo: ::; 1l:01 
o It'crag.ng ,7rc,s.lo: of Roycl Du!ch 
slnce 7007 Jolnczl the Gioup tn 
197L and ,ioa hold rsrious pssit:oi~s 
cround tllc .~i;rld n c l ~ l m g  Co~miry 
Chaa: !or Shell i i  l i e  UK, a rd  
D:reclor oi Plann~ng Ev~lror men. 
a rd  ixtarnol Nfors o' Shd 
In.c.;nal~:jroi i'd. 

1-ir~dn Conk 

3o rnJ~ re  d, 1058. A US ro!~cnal, 
o p p i r i t d  on Execul,ve U~rfrlor o! 
:!oyol Uv:h Shell :n Octiber 20% 
SI:e wijs opfr;ir*led a Ma.cging 
9iric.tor O! Rqo l  Du8cil 1,: A<;qust 
>GO4 cji~:i was (1 fioc:~r: ~nn!~ll.ef o! 
2ayi:l Du:ch vrl:l the n:ergcr of ttw 
conlpanv on Dmcmbcr 21, 2005 
Sba ~vos ?ie,ida! o~rd Ci:el 
E~iicutivo Cflicer ord  c nember of 
the Eoo:d of D.ICCIO~S of Snel: 
Canado Limitcd frc-i August 2033 
:oJul:. 2G34. Jo.red Slicll CII 
Cornpony In tlous!c~ ir 1'380, 
and worbed Ihr Slid1 0:I  Comp3ny 
I,, Hotislor onri ColMoir;a i r  o 
.ore:! o l  iechnlco: on6 n~onoger~ol 
m s  !tons. Member oi lilt Society 
a l  +~rol$t:n~ Ercg~n~rs  ond o 
'.lor erzr.Ljtwe d~rsctor sf Tile 
30+10g Cor~;p:>riy 

Fxeculive Siredo:. 
G,i P,odocl, orid Ci;ernnculr 

korri Sep!eniber 10. 1946. A Dittc:~ 
r~otionol, oppo~r~ted Executive 
Dlrw~c: of io~!ol Dutcll SI:ell I r  
Cctober 2264 -e wos o 
It"onog~ng Dira:tor of ?oyr;l Dl~'cll 
Ir:j!n 2033 lo July 4, 2GO5. J a ~ w d  
~ h c  Graup i l  1971. I-ield .,i~rious 
pmriliors ir be Nc:~h~:;isidr. 
Co~ioi lo o ~ d  the USA. ?reviously 
P.es.dent a i l  Ch id  E~ecul-ve Oliicer 
of Shell Oil Froduc!~ USA, Prcsidcnt 
of She1 Oil Compony ard country 
Cnoir for Sliell ir the USA and Chief 
En-cu!ive ol Equ.lor I-le IS a 
i ne~hs r  s i  l i e  Bcurd oi Diieclorc 01 
She1 Canodo L~rn!lKi since Apr; 20, 
2Q25 o i ~ d  c d~rec~or o i  INSEAD 

Maarren van den Hcrg l~  

E3 
N:.r.zxecufi,z L)J~D:IL" 

k ~ r n  AT,! ' 9 .  1942 A L'ilcl. 
~ru:ional, oi:po pled No.1-ekecu5ive 
Di:er.lor of R v  L\LIcI: Shzl Ir, 
O c ~ o k r  2 W 4  He .NOS 3 trriniba, . . 
o' I*le Royal Du!rh ~u;erviioi\r b.,o,d 
Iron1 2 0 X  .-:>Jtr:y 4. 7CC5 
Mo?asi1g DI:K.!o: 01 Poyol DUICI, 
lrom 1992 :a 20SO or.:) 'res;dcl>l 
lrorrl 1908 .o 203:; tic ",OS 

Cho,ro~or: ol :IT Brrxci ol D rcri>:s 
0: lloyds 1% ::or 2001 to t h y  
I I ,  20C6 t ie 13 o rnemb-r o l  the 
Bcwrds ol Dircctars ol 91 Group plc 
3rd  British Air.:oyi p'c ond 
Choirrnor of t1:e svpecvim:y b c r d  
o! Akzo P IoSe N V. 

Jonkheer Anrnnut l nudon  

;D 
~ / o n c x ~ r u l w o  Dirc,ctr>~ 

b r ! i  Dwcmbef 10, 1935. A %)li.ch 
nolioio~, appoint& r: Noncxoiut~vc: 
D f i ~ l o r  01 RWCJI DLIICJ: Chel' I!' 
Cclober 2 W L  HE .A,OS o ~ r e m b r  o! 
the Rqol O~tch SI;~EIYISCI>{ Lm id  
lro-i I 9 9 7  and wo: o D m ~ d  
meinter of Koyul Dutch u i t~ l  l i e  
merge: o! the c c r r p r /  o r  k<emtcr 
21. 2005. He was o rrenlbr of the 
b a r d  o i  M'o/\onoge-ient ol Akzo Iron) 
1077 to 1 W 4  [Aha  U o k l  0s iron1 
1W4 i  ord  iha Ciioiirnan frotr. I 982  
lo 1 W 4 .  He 15 for~nsr Clriitr.ro:~ 
of lhe suili-rvlsory bmids of A3N 
Arnz Hold:cy P.J.\', and Ai-zii Nohel 
N '4.. o m c m i ~ r  of lhr: Inlernot'onai 
Admsory Bc;ord oi A!:lonr AG, o 
~ r c r n b r  o! lhc Euroar.on Ad~iso:.~ 
R v r d  o i  Lciiman ?,ro'k~-.s Furme i'd 
ci?d od,iise, to C:rvcn Ltd 

Clirisrinr Morin-l'ocrel 

G1 
Non-ex:!c:l:ivo Diicdor 

?,om Cclobr:: 6. 1946 A French 
natfonol, ap;oin+ed a Non-ex~cul~vs 
Dirc<,!o: of Royal Dutch Shell In 

Oc!obs: 2034 She v-02: o oic:mher 
of the Rqyal Dutch suprvlsory bmrd 
~romJvly 2004 and was a Board 
memter o i  Royal D~j~ch until !he 
merge; of !hc company on 
Decerrbei 2 1 .  2005 Forlnerly she 
was Ch~el Executive 01 Sr.ci&!& 
Generoie de Beloique, Executive 
j!icePres:dent a:ld ~nembe, o i  the 
Fxec~rtive Co,n!ri:l:ee o! Suez S A 
Ctmairmo:~ :ir;d CEO r;f Cvsilsuer 
clc lrrinl I W4 to 1096 ord o Non- 
erKutlve director of ?llk~~:g~on plc 
She is Nonoxc.cutivc; director o i  
Alcon inr. orld 3; Group p!c. 

L~wrence Riccinrdi 

G1 
hi<>!? e\cc~!trvc! D!rcv:l<:: 

Born Aigus~ 1 4  1949 A (IS 
not~oval. oppontcr: o Non-enect~!>vs 
Dtrmiof of ? q o l  DL~IC~ SI.ell r 

Octobc? 20Gd "c ,Nu\ o,,po r t d  
a member o l  *be ?oyol Dutch 
SvFCWiSO?/ mold In 2001 o l d  A'05 
o Bwrd m e m h  s' P~\ /o l  Dutci uith 
the mcrger of I ~ C  corrponj on 
Cecember 2 I ,  2035 l'rs,;.3usly 
he was President o! 2Jli iVobtscc. 
Inc onti :ubsqcertly Sewor 
V,cePres~der>t crid Get:~rr;l Cr;ur!r~' 
c l  IRM. He is Senioi Adv~sor lo !I.: 
IBM corpor:>t~or! oi ,vgeil us to 
Jcirles Day O I : ~  to iorcrd FrB:ss L Co. 
o rrember of t1.e Jwrd ol D.rcclors 
of The Reodcr's Digesi Asroc~olor. 
Inc ord T.u;~e of :ba Ancrcw W 
?,h.e:lon !ovr~dat~or ond ito ?:c!ra;>.lt 
a r g o n  L brory 

Crnlpan,, 5crrcIur)r 

Born k.<.c:tnhr 14. 19.54 h Dutch 
~:o.~or.o'. oiimrled a: Ccrr.par/ 
Cwrctory s' Ro;al Du'i.1 511ell ,n 
rc-bruary 207.5 "eviouly C a ~ r p a ~ . ~  
C~rc tory  cl Rw,ol Du3ci orti G~OUD 
gene.01 czur=l :or=-oto Joined the 
Grcup i. 1'380 cs 3 Legot Ai?vfsir 
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Summary Report of the Directors 

g company which owns, directly or indirectly, 
i~ivestmenrs in rhe numerous companies constiruting rhe Group. The  Group 
is engged worldwide in dle principal ncpects of the oil and natural gas 
industry. The Group also h a  interests in chemicals as well as interesrs in 
power generation and renewable energy. 

the Board aims ro present a balanced and 
understandable assessment of Iioyal I.1utch Shell's posirion and prospects in 
its financial reporring to shareholders and ocher interested parries. Our  
corporare websire, wvw.shelI.co~n/investor has infor~narion for instituriond 
and rerail shareholders alike. Shareholders seelung informarion may contact 
rhe Company directly throughour the year.'I'hey also have an opportuniry 
to ask quesrions in person at the Annual General hteering (AGM). 

under rlie buyback programme. As at February 27, 2007 an additional 
14,220,000 Class A shares (representing 0.2% of Royal Dutch Shell's entire 
i s s~~ed  share capital at December 31, 2006) had been purchased for 
cancellation at a toral cost of $486 milliot~ including expenses, at an average 
price of $34.1 8 per C l a s  A share. For disclosure on recent developmenrs 
please refer ro I'orrfolio Actions on page 21. 

Consolidated Balance Shcet are available on pages 40 and 41. 

were Maarten van den Bergh, ~Malcolm Brindcd. 
Sir Perer Burr (retired May 16, 2006), Linda Cook, Nina Henderson, 
Aad Jacobs (retired May 31, 2006), Sir I'eter Job, Lord Kerr of Kinlochard, 
Win1 Kok, Nick Land (appoinred with effecr from July 1, 2006), 
Aarnout Inudon, Christine Morin-I'ostel, Jorma Ollila (appoinred with etfect 
from June 1, 200(5), Lawrence Ricciardi, Iiob Routc, Jeroen van der Veer and 
I'eter Voser. 'I'here have been no changes ro this membership benveen rhe 
year end and the dare of this Annual Review. 

12inda Cook, Maarten van den Bergh, Nina Henderson and Christine 
Morin-Posrel. Aarnout Loudon is retiring and nor seeking re-elecrion at the 
2007 AGM. 

Shareholders will also be asked ro vote on rhe elecrion of Rijkman Groenink 
as a Director of the Company. 

The  terms and condirions of appoint~nent of Non-executive Directors 
are ser out in their letrers of appoinrrnenr with Iioyal Dutch Shell which, 
in accordance with the Combined Code, are available for inspection froni 
the Company Secretary. 

No Direcror is, or was, materially interested in any contract subsisting 
during or at the end of the year that was significanr in relarion to Royal 
Durch Shell's business. 

Direcrors. ?'he terms of rllese deeds are idenricd and reflect rhe sraturory 
provisions on indemniries introduced by the Cmmpanies (Audit, In\~escigadons 
and Community Enterprise) Act 2004. Under [lie terms of each of these 
deeds, Royal Durch Shell has indemnified each of the Directors, ro the 
widest extenr per~nirted by the applic2ble laws of England and U'ales, 
against any and all liability, howsoever caused (including by [hat Director's 
o\vn negligence), suffered or incurred by that Director in the course of char 
Dircctor acring as ;I Direcror or employee of Royal Durcli Shell, any Group 
member and/or certain other entiries. 

s >< ". ,-* ," , ., ,... , : Mr., . .,, ..- 
*:>$ ,: **,.*, %a's.::.- '. ; ?, 2 , ~  

711e Company's authorised and issued share wpital as at December 31,2006 
is ser our in Nore 1 I to rhe I'arent Coml>any Financial Srare~nenrs in the 
Annual Reporr and Form 20-F for the year ended December 3 1,2006. 

O n  May 16, 2006 shareholders approved an aurhorir); expiring ar the end 
of the next AGM, for Royal Dutch Shell to purchase its own shares up to a 
maximum of 5% of the issued share capital (excluding sliare purchases for 
eniployee share benefit plans). During 2006, 244,672,974 Class A shares 
with a nominal value ofCl7.1 niillion (represenring 3.89'0 of Royal Dutch 
Shelli enrire issued share capital at December 31, 2006) had been purchased 
for cancellarion for a toral cost of $8,200 million, includinz expenses, at an - .  
average price of $33. j l  per Class A share. Since rhe year end additional 
purcbaws have been niade (see "Recent developmenrs and posr balance 
sheer events"). 

The  Board continues to regard the ability ro repurchasc issued shares in 
suitable circumsrances as an important part of the financial management of 
Royal Durch Shell. A resolurion will be proposed to the forrhco~ning AGM 
to renew rhe auchoriry for Royal Dutch Shell to purchase its own share 
capital up to specified li~nirs for another year. More detail of this proposal is 
given in the Notice of the AGM. 

. . 
1 lie biographies of all Directors can be found on pages 30 and 31 and, for 
those seeking elccrion or re-elecrion, also in rhe Notice of the Annual General 
Meeting. Details of the Executive Directors' service contracts can be found on 
page 38 and copits are available for inspection from the Company Sccrerary. 
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culated equivalenrs) of the Directors in office ac the end of rhe financial year, including any inreresrs o f a  spouse or infanr child, 
are sec our below: 

MaorIen \,c!n den Reqh 

M:>lcolm Rrinried 

Linda Cook 

Nina Hendersoi 

Sic Peler Job 

lnrd K s ~ r  of Kir:lo&oro 

Vv'im Kok 

Nick Lond 

;'crnqut Loudqr 

Christine Morirt-Postel 

J a m c  Olliln 

lov.rcncc Kiccicrl'~ 

Roh Ro.its 

Jerocn van a?. 'fee. 

Pele: Vnser 

[A] Lxciudes ~nternss in ;bores or opl~onr ov-ordec un&, h e  lc.ig:krfr! #c:ec.,i.r Po:), tta Deleired [Dl He'd cr 1,292 AO?; /RDS B A3Rj Cne RDS U AD2 re~.ereii:s hvo 2:)s 3 o:d~riory share; 
Bolus Picn oimd 11.e Shorn ,:pion plccs os atJanuary 1. 2026. It] He.d cr 2.292 SDis /RDS B ADRj. Cne RDS U AD! repieierl!; hvo RDS 3 o:dincry shore; 

[B] Fxc~de; 1r1lerel.s :r slmve: o r  abjl~ons c~,dardet; unr:ef 1.a Iolg-Ter~r. .r,cep:lve P'o.1, the Deleired [ F j  C'r* dr;te ol ~~,~;o!n.n:pi;t July !, 71706 
ROIOS Plar, cmd !i.r Sl,nre oplon plo,:r os at Eec~.r,lber 3 1 ,  2006 [GI Or, dr;~e o l  r;p~x,~n.mrill June 1 , 7 0 M  

[C] -eld 05 ' 3,741 ADEs IPDS A A7R/ C.le RDS./r ADR re~:i;.,e,~ts two 23s A o,di!w,y shores [HI He'd o.c 10.000 ADRs IRES h /iD?! One ?DS.A ADR repre~eni: W:j RDS A o-d~, l r ;~~ sLir;le; 

There were no changes in Directors' share interests during che period from 
December 31, 2006 ro March 7,  2007 except char Chriscine Morin-Posrel 
l>urchz~ed3,800 Royal Dutch Shell Class A shares on February 2, 2007, 
Wim Kok 1,250 Royal Dutch Shell Class A shares on Februa~y 9, 
2007, Jorma Ollila purchased 10,000 Iloyal Durch Shell Class A shares on 
February 14, 2007 and Jeroen van der Veer purchased 3,825 Royal Dutch 
Shell Class A shares on February 14,2007. 

I1 had been notified by the 
following invesrors of their inreresrs in 3 %  or more or the Company's shares. 
These inreresrs are norified ro rhe Company pursuanc to Disclosure and 
Transparency Rule 5. 

Investor Class A stnres C ass B shares 

Borcloy PLC 6 45% 5 43% 

I y o l  o r d  G z ~ e r o '  Groun PIC 3 4% 3 96% 
Ihc Cop  lo1 G - o u ~  C o m w n ~ c s  I rc  7 747. 4 59% 

3: )F>:Y"$E'- 
< A - ~ < -  * a ,<," 9 -8 

Pricewaterho~wCoopers LLP have signified cheir willingness to continue in 
office, and a resolution for cheir reappoint~nent will be submitred co the AGIM. 

, 2007 and will be held in the 
Circucthmter, Circusstraat 4, ' l l e  Hague, the Netherlands with a sarellite link 
ro the Novorel London-West Hotel and Convention Centre, Mamrners~nith, 
London, UK. An audio-visual link will permit active two-way participarion 
by persons physically prcbenr in rhe UK and the Netherlands. 

Derails of rhe business co be puc to shareholders ar [he AGM can be found 
in the Norice of rhe Annual General Meeting. 

By Order of the Board 



bummary corporate governance 

lie highest srandards of corporare 
governance. We believe rliar such srandard5 are essenrid to business inregricy 
and perFormance. This reporr sers our the policies and practices of tlie 
Company chat have been applied during the year. 

The Board confirms rhar during the year rhe Company complied wirh rhe 
principles and provisions set our in Secrion 1 of the Combined Code. 

In addirion to complying with the corporare governance requiremenrs in the 
UK, tlie Company must follo\v the rules of rhe Euronexr Stock Exchange ;ls 
well as Dt~rch sect~riries laws due to its listing on this exchange. It musr also 
follow US securiries laws and rhe New York Stock Exchange (NYSE) rules 
and regulations due to regisrrarion of irs securiries in rhe US and rhe listing 
of its securiries on the NYSE. 

The NYSE corporare governance rules allow foreign privare issuers to follow 
home counrry pracrice. However, foreign privare issuers are required ro have 
an audit c~>m~nir tee  rhar sa~isfies the requirenienrs of US Securities and 
Exchange Act Rule I OA-3. The NYSE also requires a foreign private issuer to 
provide cerrain wrirren afirmarions and norices ro rhe NYSE as well as a 
sunim;lry of rhe ways in which rhcir corporate governance practices significantly 
differ horn rhose followed by domesric IJS conipanies under NYSE lisring 
standards. Our  summary is available at: ww.sliell.comlin\.esror. 

expected to conduct rheir aEairs. These principles were revised and 
srrengrhencd in August 2005 with rhe aim ro ensure char employees both 
understand them ;und confirm rhar rhcy act in line with them. They include, 
among ocher things, rhe conimirmenr of rhe Group to support fi~ndamenral 
human rights and to contribute to susrainable developmenr and can be 
found on w.shel l .comlsgbp.  

ed a Shell Code of Conducr which 
inrended ro help individual employees pur our Business Principles inro 
practice through the basic rules and srandards we expect [hem ro follow and 
the behaviour we cxpecr of rhem. The Shell Code of Conducr, available on 
ww~v.shcll.conilcodeofconducr, was distributed to all sraEin December 2006. 
In 2007, sreps will be ralten ro enswe rhar staff understa~id the Code, the 
responsibiliry they have to abide by ir, and how ir relates to rheir daily work. 

::, :;:$ :;?;< f"$ t; Ti-; p;; :s 
Execurive Direcrors and Senior Financial Officers ofrhe Shell Group musr 
also comply with a Code of Ethics. This Code is specifically intended to 
nieer the requirements of Section 406 of the Sarbanes Oxley Act and the 
listing requirenienrs of the NYSE. 'The Code of Erhics can be found on rhe 
websire ww.shell.comlcodeoferhics. 

-wide procedure for employees ro raise ethics and 
co~npliance concerns has replaced a ni~niber of narional whisrle-blowing 
procedures which were in opention. The Shell Global Helpline was inrroduced 
at the end of2005 and was rolled our counrry by country. This worldwide 
reporting mechanism, operated by a third parr)., is open 24 liours a day, seven 
chys a week through local releplione numbers and through the inremet at 
w\rw.sheIl.com or ~~v.compliance-helpline.comlshell. In addition, an internal 
global procedure for employees to raise in confidence accounting, controls a i d  
auditing concerns was in place rhroughour die year. 

wirh effect from June 1 ,2006 and endorsed by shareholders ar the 2006 
AGM), five Execurive Direcrors, including the Chief Execurive, Jeroen van 
der Veer, and nine Non-executive Directors, including the Senior Independent 
Non-executive Director, Lord Kerr of Kinlochard, who is also the Deptiry 
Chairman. A list of Direcrors, with their biographies, is on pages 30 and 31 
of rhis Review. 

, a non-exectlrive role, and the Chief Execurive 
are separate and the Board has agreed rheir respecrive responsibilities. The  
Chairman, Jorma Ollila, is responsible for the leadership and management of 
rhe Board and for ensuring rhar [he Board and irs committees function 
effectively. The ChiefExect~rive, Jeroen van der Veer, bears overall responsibility 
for the implcmenrarion of rhe srraregy agreed by the Board, the oper;trional 
management of Royal Durch Shell and the business enterprise connected with 
it. He is supported in this by the Executive Committee, which he chairs. 

wide range ofsltills and inrernational 
y also bring independenr judgemenr 

on issues ofsrraregy, pe~-formance and risk rhrotlgll their contribution ro 
Board  neer rings and ro the Board's co~nmirree meerings. Uiey meer 
routinely wirhour the Execurive Direcrors ro discuss, ainong other things, 
the performance of individual Direcrors. 

All the Non-executive Direcrors as at the cnd of 2006 are considered by rhe 
Board to be wholly independenr of any personal business connection wirh 
rhe Company or co~npanies of rhe Group, wirh the exception of Maarren 
van den Bergh who receives a pension from a Shell Group pension fund. 
The srandard by which Direcrors' independence is determined can be found 
on the websire ar ~w.sliell.coni/invesror within the Terms of Reference of 
rhe Nomination and Succession Committee. 

biography on page 30. 

I 1  bur one meeting were 
held in The Hague, the Netherlands. The  agenda for each meeting comprises 
a nu~nber of regi~lar items, including reports from each of the Board 
C.;omminees, a reporr from each of the Chief Executive and the Chief Financial 
Officer and business reporrs froin each of rhe other Execurive Direcrors. 
Ar mosr meerings the Board also considered a nuinber of invesrmenr 
proposals. In accordance with the marrers specifically reserved for rhe Board, 
during the year the Board considered numerous srraregic issues ;uld approved 
each of the quarterly financial resulrs and dividend announcements. 
The  Board received regular rcporrs from the various Group funcuons, 
including Investor Relarions, Hcalrh, Sat'cty and Environment, Corporate 
Affairs, Human Resources, Legal and Finance. 

, Direcrors receive a comprehensive 
induction tailored ro rheir individual needs. This includes meerings wirh 
senior management ro enable rhem to build up a derailed undersranding of 
the Group's business and strategy, and rhe key risks and issues char it faces. 
During rhe year, for example, the new Chairman, Jornia Ollila, and Nick 
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Land, a new Non-executive Director, followved an in-depth induction 
programme, wvhich involved comprehensive presentations and site visits to 
major operations for each of the businesses and functions on four continents. 
Additional training is available so that Directors can buitably update their 
skills and Itnowledge w: appropriate. 

Committee meetings are given in the table L?eIow. 

:card 

Mao.lcr vcn dcn Bcrgh 8/8 

Mo!coini E:inded 8/8 

Si: Peter Burl 2/3 

Lirdo Cool, 8/8 

Ninc Henderson 8/8 

fi.cdjacoos 3/3 

Sir Pc~crJob 7'18 

lord Ke:r of K'nlocnor6 R/8 

\hfirn Kol: 8/8 

Nick Lond 4/4 

Acrroul Loudor. 8/8 

Chcislilc Morir.Poslel 718  

JO'ITO Oll~lo 515 
Lmvrence R'ccicrdi 8/8 

Rob Ro~ls 818 

Jermn v o i  der Vee. 8/8 

Pete. 'ios~r 8/8 

Tilc I irs* Iigt:i<: reprcscr 1s ~ttcndoi~ce o d  (he > ~ o n d  llgurc ~hc po;s)i,lc numbci of ni:cIlngr 
For ezcmole 6/8 signifior o Dircctar ot.cndcd si* nu1 oi o pcsslblc c:ght rnect.rgs. 'i\iIi?er a Director 
wns flaplritefj b the Bmrd 4: to 3 booid Csinnwtee aomg lie  ye^: 01:y meet.ngs o1.w that cole 
;,: rippoi-~trne?! ore sl.owl.n 

prises the 
Chief Execucive - Jeroen van der Veer; 
Execucive Direccor, Exploracion & Production - Malcolm Brinded; 
Executive Direcror, Gas & Power - Linda Cook; 
Executive Direccor, Oil Products and Chemicals - Rob Routs; and 
Chief Financial Officer - Peter Voser. 

'l'he Executive Coni~nitcee operatec w d e r  tlie direction of the Chief Executive 
and is responsible for Royal Dutch Shell's overall business mnd affairs. The  
Chief Executive has final auchoricy in all macters of management that are 
not wichin the duties and auchoriries of [he Board or of the AGM. The  
Execucive Commitcee supporcs the Chief Executive and implemena all Board 
resolucions and supervises dl managenienc levels in Royal Ducch Shell. 

The  ~ n e ~ n b e r s  of [lie Audit Commiccee are Iawrence Ricciardi (Chairman), 
Nick Ianci and Christine Morin-Poscel, all of whom are financially licerate 
independent Non-execucive I3ireccors. During the year, Sir l'ecer Burc 
retired as a co~nmitcee member and as a Director ac [lie AGM, Nick Land 
was appoinced a member on July 1, and Nina Henderson rotaced off as a 
member on October 25. For die purposes of the Combined Code Christine 
Morin-l'oscel qualifies as a person wicli "recent mid relevanc financial 
experience" and as an "audit commiccee financial experc" for the purposes of 
US securities laws. The  Commitcee mec five cimes during chc year and 
Commiccee nieniben' atcendances are shown in the table on chis page. 

The key currenc responsibilicies of [he Audic Commictee are to assisc [he Board 
in fulfilling its responsibilicies in relation co internal control and financial 
reporting, to carry ouc cercain oversight fimccions on behalf of the Board 
and to monitor compliance with applicable excernal legal and regulatory 
requirements, the Shell General Business Principles, the Shell Code of 
Cmnduct. and [he Cmde of Ethics for Executive Directors and Senior Financial 
Officers. The Audic Com~nictee reviews and assesses [he remit of [he internal 

audit function. It ~nonitors and discusses whether our risk management and 
internal control system is effective, including any significant macters arising 
from the audits which are discussed with, as appropriate, the Chief Internal 
Audicor, management or the external auditors, Pricew~terhouseCoopers LLI! 

The  Audit Com~ni t tee  monitors tlie qu;~lifications, expertise, resotlrces and 
independence of both tlie internal and external auditors and assesses each 
year the atldicors' pertbr~mance and effectiveness. The Audit Cornmiltee 
also establishes and monitors policies related to pre-approval of all services 
the external auditors provide. The Commictee is responsible for establishing 
and ~nonicoring rlie implemenwtion of procedures for d ~ e  receipt, retention 
and treatment of complaints regarding accounting, internal accounting 
controls, auditing or other matters, including mechanisms for the confidential 
or anonymous submission of related concerns by employees. This includes 
f;~cilities to enable employees to submit concerns confidentially or 
anonymously, and to ensure independent investigation with follow-up 
action where stlitable. 

(Chairman -with effect from June 1, 2006), Lord Kerr of Kinlochard and 
Aarnour Lot~don. Aad Jacobs retired on May 31, 2006. 'l'he Com~ni t tee  met 
five times during the year and Committee Members' attendances are shown 
in the table on this page. 

The Committee keeps under review the leadership needs of Royal Dutch Shell. 
It identifie5 and nominates suitable canditlaces for [he Board's approval to f i l l  
vacancies as and when [hey arise. 

The  Commictee also rnalies recommendacions on who should be appointed 
chairman of tlie Audit Commictee, [he Remuneration Co~nniictee and 
the Social Responsibiliry Commiccee and, in const~ltation with [he relevanc 
chairman on tlie appointment of committee members. I c  makes 
reconimendations on corporace governance guidelines for Royal Duccli Shell, 
~nonicon compliance with corporate governance requirements and makes 
reconimendacions on disclosures connected co corporace governance and ics 
appoincmenr processes. 

During [he ycar the Comniictee specifically handled a number of macters, 
including transition to [he new Chainman, the succession to Sir Pecer Burc 
and succession planning more generally. The Com~nitcee also ~lndercook 
a review of Board Commitcee terms of reference and supervised [he Board, 
Board Com~nictee and Direccor Performance Appraisal process. 

omniictee are Aarnouc Loudon 
(Chairman), Sir Peter Job and Lord Kerr of Kinlochard.The Commictee mec 
five times during [he year. Commiccee Members' atcendances are shown in 
the table on this page. 

The Co~nmittee determines and agrees with the Board the remuneration policy 
for [he Chairman, the Chief Executive and the Executive Directors and 
within [he terms of this policy, decer~nines the individual re~nuneration 
pckage for [lie Chairman, die Chief Execucive and [he Execucive Directors. 
'She Co~nniictee also considers and advisec on h e  cerms of any concracc co be 
offered co a Direccor. It monicors [he remuneration for other senior executives 
and makes suitable recom~nendacions. 

During [he year, the Co~nmitcee recommended individual remuneracion 
packages for [he Chief Executive, and, in consulcacion with the Chairman 
and [he Chief Executive, other Exccucivc Directors. The Commitcee also 
agreed with [he Board performance targets for the remuncracion of the Chief 
Executive and ocher Execucive Direccors. 

Furcher information on [he work of [he Commiccee and decails of the 
remuneration of all [he Direccors for the financial period ended December 31, 
2006 are sec our in [he Directors' Remuneration Report. 

KOYAL DUTCH SIHELL plc 35 



SUMMARY CORPORATE GOVERNANCE 
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embers of rhe Social Responsibility Committee are Wfim Kok The L)irectors consider dm.  raking into account rhe assets and income of [he 
man), Maarten van den Uergh and Nina Henderson, 'The Committee Group, Iloyd Dutdl Shell has adequate resources ro continue in operarional 
ur rimes during the year, and Comrnitree h4embers' attendance is exisrence for the foreseeable future. For this reason the Directors adopt the 

going concern basis for rhe Financial Sratements contained in this Review. 

system of inrernal control and for 
d authority to the Audir Committee 

to assisr ir in fulfilling irs re~~~onsibiliries in relation to internal co~~r ro l  and 
financial reporting. A single overall control framework is in   lace which is 
designed to manage rather than eliminare rhe risk of failure to achieve 
business objectives, and only provides reasonable and nor absolure assurance 
against material n~isstarement or loss. The Shell Control Framework applies 
ro all wholly owned Shell companies and ro those ventures and orher 
companies where Royal Dutch Shell, directly or indirectly, hw a conrrolling 
interest. The diagram below illusrrares the Conrrol Framework's Icey 
components, Foundacions, Organisarion and Processes. 

he Board, rhe Hoard (:om~nittees, the Chairman 
ere undertaken as set out in the cable below. In "Foundarions" we scare the objecrives, principles and rules that underpin 

and establish boundaries for the Shell Group's activiries. "Organisarion" sers 
our how rhe various legal enriries involved relare ro each orher and how 
their business activities arc organised and managed. "Processes" concerns the 
more marerial processes, including how authoricy is delegared, how srraregy 
is ser and plans are made and how performance and compliance are 
monitored, appraised and assured. All conrrol activities relare to one or more 
of rhese components. 

ailable on the Shell website 
www.shell.comli~~vesror: 

the Terms of Reference of r l~e Audit Commirtee, Nominarion and 
ings \with analysrs or in\,esrors are not normally announced in Succession Commitree, Remunerarion Commirree and Social 

Responsibility Committee explaining their roles and thc authoricy rhe 
Board delegates to them; 
rhe full list of Matters reserved to tile Board for decision; 
Shell Ger~eral Business Principles; 
Shell Code of Conduct; 

an, rhe Depury Chairman. rhe Chicf Exccutivc, rhc Chicf Financial Cmde of Ethict for Execurive 1Ilirecrors and Senior Financial Officers; and 

and t l~e  Execurive Vice-Presicler~r Tnvcstor Relations of'Royal Durch h,ie~norandum and Articles of tltsociarion. 
port regularly ro Directors on the views of major shareholders. 

A4clhd of Evol,x~ii.n Korpesib:lily 

G~esliannaire completed bit oll Directors: k r c  discussion Choirrncn 

Q;lestionnoire cornple~sd oy 01; members: Commitlee ciscujsion ~o'iov~ed Relevont Cornnlilfee Chaiirnon 
by Boord discussionri! 

Ques~iornoire completed by oii Dirfctors (except Choirmon)": Devdty Choirrnar 
Bonrd discussion !without Choirrnor:) 

Ole-lo-one interviews with the Ctormon Choirnor 

O l e ~ o u n e  inlerview between h e  Choi:rnan onc the Chief Execut:\~ CI.:ninnar 
i i o l i ov~ i r~  discussior, v i ih  Nor-exec~.live Direc~ors) 

Interview between the Chief txecutk<e ond each Executive Direclor Chiel Executive 
:ollovied by ciscussion w i ~ h   he Choirmon a r d  the Nonexecutive Direclors 

[C] A sepiale questiorroire wcz prepared reloling !s !he cuo!uotion 01 *be Choirrran. 



Summary Directors' Remuneration Report 

This is a sulnmary of [lie full Directors' Rem~~nerat ion Report which can be 
found in the Annual Report and Form 20-F for the year ended Dece~nber 31. 
2006 and on the Shell \vebsite ~~w~v.sliell.comlannualreport. 

iitted to the principles 
of pay for performance, competitiveness, shareholding, consisrency and 
compliance. It bases remuneration policies and decisions for Executive 
Direcrors on these principles. 

'l'he Executive Directors' compensation package is made up of bate pay, 
annual bonus. long-rerm incentives, pension and other benefits. 

Toloi emal!~-ncnts 3,694,211 2.61 1.360 2,201,231 2.109,108 2,018,661 
Share optlon gainr 286,843 -- 581.257 287,643 

?cnsjol iene!i.s!i~ I 56.162 1,087.031 ' 276.C00 498,498 

Toloi cnmpcnsolion in & 5,439.05.4 2.467.508 3,932.525 2,732,81 1 2.546.939 
Total co-npenssliun in $ 6,879.757 3.121.134 L 974,176 3,456,681 3,221,576 

Tolui cc:npensslioi in 2 3,7C7,551 1,681,985 2 680.62C 1,862,830 1,736,130 

[A] The volue of 11:e rei.le:wnt ber,ali~s 3: 1xirt.c o;, i:ijn::e, .ia:oes 

[3j 'or ihdo Cock, e,ilployer c:j.it~:bl~!trx:: to rJel~riec ,:nr~tlb~:~:o~ I~ ! ! ~n~  o' 8738.430 irade duiinil 
2C06 ara Ir~<:luderi 

benchmatked against the oil majors (BP, Chevron, ExxonMobil and 'lbtal) 
and a single proupinp of rop European-based companies, including a 
selection of FI'SE and AEX companies. REMCO endorsed Executive 
Direcrors' base pay increases in 2006 as follows: Jeroen van der Veer 9.7%,, 
Malcolm Brinded 2.4%, Linda Cook I O.O%, Rob Roua 3.2% and Peter Voser 
10.0% These increases were made in order to sustain the ctlrrenr marlcet 
position of these levels, recognising normal market movements. 

T h e  annual bonus is designed to reward Executive Directors for achieving 
results that further Shell's ol>jecrives and is determined in accordance with [lie 
stretching bur realistic financial, operational and sustainable development 
targets in the Shell Group Scorecard. At the end of the financial year, resulrs 
are tralslated into an overall score between a minimum of zero and a 
maximum of two. Bonus awardc are based on this score multiplied by the 
target bonuc level. IiEMCO uses its judgement to make a final derermination. 

B 25% i?perc~foral Cor: tlo.,v 

:. 7Y< b ~ o l  C,iarc6older tet,i:n {lSP,I 
ogainsl noior :llcgrulcd oil cornpanins 

@ 3% C)r,crctiorol excel:erce Ir m c h  of l i e  bu5inesses 

2C% Sus~oinoble de\,eIopmcn~"' 

[A] Prirca111.y brad or nurbel c' repoi:& mres ,:I ,so~k-relotd !nil;p;, bbu~ alin ir;olud~ng o:her 
Sus~oinable Dtvecp~nent mecsures, details oi rvhtctl crrl~ b fou~ld In 11:e Silell Suito r ob t l ~ t~  ?sport. 

Base pay is set ar a competirivc le\,el, relevant ro [he scope and complexity of 
[he roles of Chief Execurive .md Executive Direcror, and refleca [he reporring 
structure in [he Execurive Commi~ree. Base pay levels are ser in euro and 

Total cash 3.680.840 3.479.1 32 2.360.840 2.373.628 2.180.926 2.1 86.843 2.128.903 2,138,669 2.030.928 2.001.884 

Tatol emoluments i n  eura 3,694,211 3,484,2L6 2,411,346 2,397,835 2,261,234 2,254,065 2,169,168 2,178.237 2,048,441 2,005,740 

Total emoluments i n  US dollar 4,672,739 4,33 1,48L 3,050,066 2,986,152 2,860,192 2.802,17rJ 2,743,740 2,707.903 2,591,035 2479.632 

Total emoluments i n  sterling 2,518,173 2,383,129 1,643,703 1 :637,486 1,541,378 1.541.719 1,478,621 I .L89,855 1,396,327 1,368,847 

Ua'a In ail ~cblcs is ccnverted iron, the c8;rrenq in .v*iicb i t  1s sc-1 to eu~c. :'-rilng o l d  115 dnl!or as oppnpr;olo 

Tilo cg31ego:~ omot;r!t o( etr o'umenls ,x;;ld lo or ie::rr,io>li by EAW:L~IV~ DIIY~L>II r.4 3cjyl:~ DII.C~ Shell nod other Shell C-rr;l)p cumconies lor ier*.icei i:~ ail capocllirs dur~~rg iho f~srcl .yx>r ended 
E+!:cnibe~ 3 1 ,  20% v d u ~  € 1  2,584,400 (7005 el 2,320, i 231 

[A: TIIP arruol b o i ~ ~ s  frgures oie shu\+n in the ,able In I:ie I reloe?c peifor~nance ylor o l d  not In 'be 
fsllo.v,ng year :rl wlltch !he, aie p i 6  

[Bj 0: whcn 5G?< ~wtll t e  "elerred orlder tile 3e'errrJ 3onus "or). 
[C] 13' w l l i ~ q  40% \YIII t;e rjelerred vr~der tile 3e'erred 3or!us Plari. 
[Dl :r,c.udes rr rep~eser~c~ion cl'o:~;o~:ce. vie ei!$s\ier's coniribu!ior~ a I:ec>l~i~ irrc:ronce [:lcr ond 

c ccr c l l o~ t i ~ i o~e  

[ E l  :ncludcs o rcpresertril~on al'awr;rce c rd  ~t!c e!npuyerb cnrtr~bui ~~1 lo m hi:r;lttt Ir!wranco :;lor1 
[F]  :ncludes o rcprescrtoiiun cl OWCCC~,  5chml Ices, the crnploycr's coniribut:on In o lhe31tt1 

:nsurorcc ,,lor, n rd  lox cc,moen:a~iu~ and ic.~n~bur~c,nen~s 
[GI Thc ,ur cnmpcnsrit~nr arrsunts r c p r l d  in 2,705 hove b:xr ,eri:cd dnwnwards lo ~ ; I l c c~  

cd~.a' orrsurls ouyoble 

[HI Inr:ludes a reDre:ento!for, ullc.~~orice, the employer's contr~bl;lion to 3 hr;ol!h :murarce o!un 
uqd rottool lees 

[I] includes a reoresentatlor, ollc..anre, ti-e emplo~e:'s contr~b~tion to 3 heol~h insviorce don, 
u ca, uli:~,,arl.e crld 11.e i:clc~;;.e o l  a se:~ir:~in olla;vc>nce 

[ ] I  Tt,e ~ c r  Lenef~: 15 stated c l  tile vclue ernp'oyed by the Fiscal Autlio*ii:es .r! .t,e Ntiiierlc~nd: 'or 
can~x~ ryp~ov .ded  velioles nnd hosed o :~  liie origiriol i:ulr.ti.jse 1;ri::e 

[K] Cc,rnp:~i.i rocioi sccury prerrtu,lr Ly ille emooyer, 02 W E  05 r1 PIOVISIO~ lo! c o * i l ~ ~ n j r  
p.ovided :ransjis,l far honlc ollice colrrnvtlng. 

[1] Curing +eir tcnc.re w i~h  She!: Ojl Corrpn;, in ,be (15, !ernen vim der 1Ici:r o ~ d  lindo Ccek 
rc:cclvc:J o o~rc:in~o ca!np!lyorr.r;ed l~fe IrNsu.avcc bcncfi~. Ihc incrrcini.r:tcl .valve nl rr.h~~I, 
1s included 

KUYAL DUl'C1-I 5 f I E L L  plc 37 



SUMMARY DIRECTORS' REMUNERATION REPORT 

'I'he rarger level of rlne 2006 bonus was 100% of base pay for Execurive 
Direcrors. Taking into accounr the result of the 2006 Shell Group Scorecard 
process, W M C O  used discretion ro determine rhat the annual bonuses 
payable ro Execurive Direcrors for 2006 would be 120% of base pay. The  
rarger levels for Executive Director bonuses for 2007 will be 11 0% of base 
pay, and 120% for rlie Chief Execurive. 

LONG-TERM INCENTIVES 

lang-rerm incentives ensure a closer link between Execurive Directors' pay 
and rhe Shell Group's performalice compared ro irs peers. Ilelarive Total 
Shareholder Ilerurn CISR) is tlne performance rest rhar most closely aligris 
the inreresrs of Executive Direcrors wirh those of slnarehoiders. Under rhe 
Long-Term Incentive I'lan (LTII') and Deferred Bonus Plan (DBP) 
condirional performance shares are only relezzsed if rhe performance condirion 
is mer. W M C O  will retain discretion to adjust rhe levels of release depending 
on irs judgement of tlne underlying performance of the Shell Group. 

Under [lie ITIP, awards consisting of performance slnares are made 
condirionally once a year and will have a face value between zero and nvo 
and a half rimes Liase ~iay. l 'he  current schedule of awards is as follows: 

TSR ,an< F nal n~rnbsr of pciorncncc shaes 

2 r oword 
1.5 x cword 
0.8 x cword 

Nil 

During 2006 rhe hce value of condirional awards made were 2.4 rimes base 
pay for rhe Chief Executive and 2.2 rirnes base pay for the orher Execurive 
Direcrors. The acrui~l ni~mber  ofshares received in 2009 will depend or1 
'IS11 I,erformance over rhe period 2006 to 2008. 

'fhe DI31' encourages share ownership by allowing Exec~~rive Directors to 
invest part of rlneir annual bonus in Royal Durcln Shell shares. Under the plan, 
Executive Direcrors can choose to invest up ro 5096 of rheir annual bonus in 
deferred bonus shares. For rhc 2006 financial y~71r Execurive Direcrors were 
required to defer 25% of rheir bonus inro deferred bonus shares. Any 
dividends payable on rhese deferred bonus shares are accrued as dividend 
shares. Provided the Execurive Director remains employed by Shell for rhree 
years following rhe p a r  in which rhe bonus was earned, he or she will 
receive one marching share for every four deferred bonus and dividend shares. 
Additional perfor~nance-relared marching shares can be earned as follows: 

TSR ,on< Nurnoc. nf ~crforrnaacerclobd n o t r h ~ ~ ~  shores 
ice- every L dcfc-red wnus shares] 

3 
7 
1 

Nil 

The deferred bonus shares, dividend shares and marching slnares are released 
rhree years after the end of rlne year in which rhe annual bonus was earned. 
Jeroen van der Veer and Malcolm Brinded deferred 50% of their 2005 bonus 
into dne DBP in 2006 and I'erer Voser deferred 25%. The  2003 award, 
under rhe previous DBP relaring ro rhe 2002 bonus, way released ro Jeroen 
van der Veer and Malcolm Brinded in February 2006, including addirional 
marching shares (equi~.alenr ro 19,339 and 14,432 Royal Dutch Shell plc 
Class A shares afcer rax, respecrively). 

The aggregare expecred value of shares awarded to the Execurive Direcrors 
under rhe LTIP during 2006 was $12,989,778 and the aggregare amount of 
gains derived from exercising share options during the year was $1,437,935. 

PENSIONS 

Taking account of developments in age discriminatio~i legislation in 
jurisdictions relevant to Royal Durch Shell, l1EMCO decided ro deparr 
from a policy of mandatory retirement ar a parricular age for Execurive 
Direcrors. KEhlCO will agree retiremenr schedules with Execurive Directors 

ro reriw as appropriate ro plan efkcrive executive leadership succession, 
raking inro accounr applicable legislation and the individuali preferences. 

Rctiremcnr benefir arr.mgemenrs for Execurive Directors are based on local 
marker practices and rhe overall value ot'the remuneration package necessary 
ro artracr and rerain high-calibre individuals. Under rhese arrangemenrs only 
rhc base pay is pensionable except in relarion to Linda Cook. In line with 
standard US marlter pracrice under rhe US Linda Cook's annual 
bonus is also Contriburion races for Execorive Direcrors are rhe 
same as for orlner employees under these plans. Under tlne US defined 
benefir plans, employee conrributions are nor required. 

In the UK, new srarurory limirs on furure tax-advanraged pension accrual 
for employees wirln UI< pension benefirs were inrroduced frorn April 6, 2006. 
Malcolm Brinded's entirlemenrs in the Shell Overseas Conrriburory Pcnsion 
Fund are not aKecred by rhese changes. His past service cnrirlemcnts within 
rhe SCPF will, however, be covered by his participation in the SSPP which 
is a supplemenrary, unfunded, employer spolnsored retiremenr benefir sdneme. 
Ciiainges ro Swiss pension law introduced a u p  on insured benefits leading 
to a surplus in accrued righcc for Peter \foser. In order ro continue ro offer him 
similar rerire~nenr benefirs as the other Execurive Directors, a supplementary 
defined benefir plan will be esrablished to deliver rhe balance of pension 
in retiremenr. 

During 2006, Jeroen van der Veer, Malcolnn Brinded, Linda Cook, Rob Rours 
and Peter Voscr accrued retiremenr benefits under defined benefit plans. 

SHAREHOWINGS 

Execurive Direcrors are expected ro build up shareholdings to rhe value of 
two rimes rlieir base pay over five years. Unril the targer is met, rhey are 
required ro rerain 50% of rhe shares received through rlne release of ITIP  
a\\.ards and ~narcliing shares under [lie DB1' granted in 2005 onwards. Once 
rhe rarger is nner dney are required ro hold rlie slnares and mainrain thar level 
for the f1111 period of rlieir appoinr~nenr as Executive Directors. 

similar terms and condirions and are consistenc with those for orher 
Netherlands-based senior executives. Under Dutch law, he i r  contracrs 
entitle rhem ro the srarurory norice period that applies for employees in rhe 
Netherlands. This is one monrh for an employee and up to a ~nax i rn~~n i  of 
four ~nonihs  for rlne employer, depending on rhe duration of the 
employrnenr contract concerned ar rhe time of rennination. Tlie conrracrs 
end by norice of either party or auromarically at rerire~nenr. 

Jeroen van der Veer and Rob Routs stood for re-elecrion ar rlie Annual 
General Meeting of 2006. Malcolm Brinded and Linda Cook will stand for 
re-elecrion ar rhe AGhl  of 2007 and Peter Voser at the AGM of 2008. Rob 
Routs' conrracr was extended ro December 31, 2008 ro provide stability and 
continuity to the Downsrream business srraregy 

In order ro rerain rhe services of Rob Rours to December 31, 2008, he has 
been offered a lulnp sum payment ro be paid upon rerirennent. This amounr 
represenrs rhe ner present value of the difference in the pension accrued 
under rhe prevailing pension h ~ n d  rules and rlne amounr which he would 
have accrued by December 31, 2008 liad lie rerired as originally scheduled, 
at age GO. 

Standard Execurive Direcrors' conrracrs do nor conrain any 
sertlemencs for early rerminarion. REMCO will recommend terms and 
conditions for any situation where severance payment is appropriare, taking 
inro consideration applicable law and corporate governance provisions. 
Temporary severance arrangenienls may be agreed ro help rhc recruitment 
process if Execurive Directors are appointed frorn ourside the Shell Group. 
Perer Voser's contracr includes a temporary severance arrangement if his 
employment is rer~ninared under certain conditions liefore October 4, 2007. 
His severance pay would be equal to his gross annual base pay plus his mosr 
recenr bonus, bur in no  evenr less rhan 61,500,000. 
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is required by Schedule 7A of [he Companies 
Act 1985, cheTSli of Royal Durch Shell and that of the companies 
comprising rhc Euronexr 1 0 0  share index and [he FTSE 1 0 0  share index. 
The  first graph compares Royal Durch shares and subbequcncly Royal 
Durch Shell plc Class A shares as listed at [he Euronexc Exchange over the 
five year period from 2 0 0 2  to 2 0 0 6  against rhe Euronexr 1 0 0  share index. 
It also includes a comparison of Royal Durch Shell Class A shares as lisced ac 
rlie Euronexc F.xc1iange from July 20, 2005  co Euronexr 1 0 0  share index. 

'The second graph compares, si~ililarly, Shell ?iansporc shares and 
subsequencly Royal Dutch Shell plc Class B shares as lisced ac the London 
Scock Exchange over [he five year period from 2 0 0 2  to 2 0 0 6  against the 
FTSE 1 0 0  share index. Also included is a comparison o f  Royal Durch Shell 

Class B shares as listed at the Iondon Scock Exchange from July 20, 
2005  co rhe FTSE 1 0 0  share index. The Board regards the Euronexr 1 0 0  
and [he FTSE 1 0 0  share indices as an  appropriate broad marlter equity 
index for comparison, as they are the leading marker indices in Royal Dutch 
Shell's liome markets. 

Growti. in v a l ~ e  of c lhypotheliccl €103 holding ober five years bo'b before a r c  since 
:he Urif~cotion Trorsoction o r  J ~ l y  20,  2005 .  Euronex! 100 comparison based o r  3 0  
troding doy overoge volues lcvcrogfd forward from the Unificatior Trcrscclion anc 
bockbvarcs from yeor end]. 

Vrr!ue of i~y:;r.:lie~ical € 103 hold n e  1 ?oil Ilriilicaltcr~ 

.. . 
CY: Dw. Drc C-c Drc De- 
0 1 02 03 04 05 06 

KEY: % Ri-;yL:l 3u1ch She1 pi:. Clcr; A @ ECYO Dt.1~11 511~1' p l i  CIOSS A I'O.i! Un,!,cq!twn 
Evronexl I (03 . E~llot.ex1 I00 PCS; Unir,ihcotion 

REMUNERATION POLICY 

l l l e  Iloard determines the re~nuneracion of all Non-executive Direcrors of 
Royal Ducch Shell, within a limit specified by the Articles of Association. The 
annual limit was set a t  £2,500,000 ($4,630,500). In 2006, the total amounc of 
fees to Royal Durcl~ Shrll Non-exrcurivr Direcrors was L1,208,109 ($2.241,776). 

To dare Non-executive Direcrors' fees have been set in sterling. From 2007, 
the base currency will change from sterling to euro. Where d ~ e  fee level set 
for the Chairman of the Board wa, £500,0001"1 ($926,100) in 2006, rhis will 
be C750,000 for 2007. All Non-executive Direcrors of Royal Durch Shell 
are paid an ann~ral fee of £70,000 ($129,654). The Senior Independent 
Director, I.ord Kerr of Kinlochard, receives an additional fee of E30,000 
($55,566). For 2 0 0 7  these fees will be e l  05,000 and e45,000, respectively. 

Grow~h in volue of a hypolhsticol El 0'3 holding over five yeors b o ~ h  before and sirce 
!he Unificolio~i Transaction on July 20, 2005 .  FTSEl00 compcrison bosed on 3 0  
rrading day overoge \;clues (overcged forward from the Unificalion Transac:ion and 
bockwords from year end]. 

'iiciue ol hyix,tile!ical EiC,O icrldirtg I Posi I.:n;!icatior 

Der Dee Dec D.:: Derc Es: 
01 02 03 0.4 05 Go 

KEY: @> Eoyo 3~itcl1 Sl~el: 1;'c Clazr B @ Royqi Gulch She!: I;c Clczs E P,-sf Dnrbco!,cn 
H FTSE i Ci0 . :'SE i C0 Pcsl U,;iiica!kn 

APPOINTMENTS 

In accordance wich the Combined Code, Non-executive Ilireccors are 
appointed for specified terms of office, subjecc to the provisions of the Articles 
of Association regarding their election and re-election at the Annual General 
Meeting. Non-executive Direcrors' appointments are subject to three months' 
notice and h e r e  is no compensation provision for early termination. 

Jorma Ollila and Nick L ~ n d  were appoinrcd to the Board of Royal Durch 
Shell plc during 2006. Their terms of appointment will run unril the 2009 
AGM. The  remaining Non-executive Direcrors terms of appoinrnmenr run 
until the close of business of the Annual General Meeting in 2007. A copy 
of the standard letter of appointment for Non-executive Direcrors can be 
obtained from the Company Secretary. 

Colnmirree Chairman and Committee fees for 2 0 0 6  and 2 0 0 7  are shown COMPENSATION OF DIRECTORS AND SENIOR WNAGEMENT 

in the table below. Non-executive Directors are paid an additional fee of Compensation of $21,472,979 was paid andlor accrued for services in all 
f3,000 ($5,557'") for any meeting involving intercontinental travel, although capacities provided by Direcrors and Senior Management of Royal Dutch 
there will be no payment for one meeting per year requiring intercontinental Shell during the fiscal year ended December 31,2006.  A further amount of 
travel, held in a location other than The  Hague. From 2 0 0 7  this will $5,064,894 (excluding inflation) was accrued to provide pension, retirement 
be 64,500. and similar benefio. 

NON-EXECUTIVE DIRECTORS' PENSION INTEREST Signed on behalf of the Board 
Non-executive Direcrors d o  nor accrue any recire~nenr benefits as a result of 
their Non-executive I.li~~ecrorships with Royal Dutch Shell. During his blichiel I3nndjes 
service as a Managing Director for the Shell Group, ~Maarren van den Bergh ~crnpor;ySec:e~ory 
accrued retirement benefits under the Shell I'erroleum Company 1,imited MOIC~, 7, 2007 

Managing Direcrors' I'ension Scheme. 

P.l;dil Conn~tlee 25,CCO 36,659 46,305 37.503 15.030 21,995 27,783 22.5CC 
Rern~,nero!ian Co.nmrttt!e 20.CCC 29,327 37,044 30,003 1 1.500 16,863 21.300 17.250 
Sccial Resoorsib:lity Comrni!lee 15.CCO 2 1.995 27,783 30,000'L1 8.000 11,731 14.81 8 17.250:;' 
No.ninal;an and Success:o,~ Corn~n;llee 15.CC0 2 1,995 27,783 22,500"' 8.000 11,731 14.81 8 12.000 

[A] MI Cllilc 110s .i,e use ol on a:;crtlcenL whet; or, bosirsrs I" The Hogue. He recelues no [C] El le ive  Jr;ruol:/ 1. 2037, tbe fees 'or  he Chqlrmcr; orid marr;L:ers oi the 5kcio: Pesljons~b~l'~~ 
odd ltorol pcynents lor cha rlng !he Non:inctlo> o l d  S ~ c c e s s o l  Co,rirn~.lea Co,nmitlee will be e30.030 iT2O.CiCOi ond € 17,250 [T 1 1.5C01 19s%$d \7i'y Th~s i>d;~is~meit 

131 The Ch:~l!mo:, s' o cornn:~ltw ol Ihe h c i c  does ro: receive on ~ddi~:onal iae lor ~r!er,,i:eisl,~p reflects tile increos~r;g!y dernarding rc;'e 01 the Comrni.1~ 
of  ha: comm:t.se. 



Summary Consolidated Financial Statements 

These Summary Consolidated Financial Statelnenrs are an abridged version arrangements concerning Directors' remuneration. The auditors' report on 
of rhe Consolidated Financial Statements of the Royal Dutch Shell Group the Colisalidated Financial Statements and the auditable part of the 1)irecrors' 
and of the Directors' Remuneration Report for 2006. They do not contain Remuneration Report was unqualified. For hr ther  information consult the 
sufficient information to allow for a fiill understanding of the rcsults and the full 2006 Annual Report and Form 20-I; at ~nw.sliell.com/ann~ialreport, or 
state of afhirs of rhe Royal Dutch Shell Group, and of its policies and of requesr a free copy from the address on the back cover. 

Revenue 

Exploro~ion & Procuc3ian 17,909 23,97C 18,400 

Gos & Power 15,887 1 3,766 9.625 

Oil Produc:~ 248,581 237.210 2 10,424 

Chenicols 36,306 31,018 26,877 

Ollier ind,!s~ry szgrnents cr~d Coiprale 162 767 1,060 
-- 

Total 3 18,845 306,73 1 266,386 

Cos: 01 soles 262,989 252,622 223,259 

Gross profit 

Selli~g, dis~ribu.ion nnd odminisiroli\,e expenses 

Explorolicn 

SI-ore ol of equily O C C O U I ~ I ~ ~  i~wesli~:erIs 

ln~erest ond ober income 

lr~lerest experse 

lncome before taxation 

Taalior.. 

Income from continuing operations 26,3 1 1 26,568 19.491 

lncomcj(lossj from discontinued opcroliors - 1307) (2341 
" - .- " -- .. 

Income for the period 26,3 1 1 26.26 1 19.257 

Income nttr~bu~cble 'o rr~noriv inlcrest 869 950 71 7 

Income attributable to shareholders of Royal Dutch Shell plc 25,442 25,3 1 I 18,540 

P,eseorc$ nrd ceveopnieii~ expendilure includd in cost ol scles 885 588 553 

Bosic earnings per shcre 

Continuing operolions 

Discontinued operotions 

Diu~ed eorni~igs per share 

Conlinuing operotions 

Discontinued operolions 



Assets 

Non-current assets 

ln!cngible assers 

Properk plant and equipment 

Inv~.slmenls: 

quit9 cccoun'ec investments 

f.rcr!cial asset5 

Ccl:ired b x  

Prepid fwnsiori costs 

Oll.er 

Current assets 

Inveri:o~ies 

ACCOUI~~S receivcble 

Cash onci cash eqaivclents 

Total assets 235,276 219.510 

Liabilities 

Non-current liabilities 

D~bt  9,713 1.578 

Ceferrtd tux 13,094 10,763 

Rellrement l-enel . obl~ga~~ol~s 6,096 5,807 

011-er provls~ors 10,355 7.385 

011-er 4,325 5.095 

43,583 36,628 

Current liabilities 

Cebt 

Accounts poycblc and accrued liobilities 

Taxes pyable 

Retiremen1 henetif obligations 

0th provisior.~ 

Total liabilities 120,33 1 12 1.592 

Equity attributable to shareholders of Royal Dutch Shell plc 

M~noriy irteres. 

Total equity 1 14,945 9/,924 

Total liabilities and equity 235,276 219.516 

1st Peter Voser 

Peter Voser 

Ci~irf l:inoririol OJiro.. for nr r f l  olr brbolj'of tbd  Xo~~ril of Dirsrrorr 



SUMMARY CONSOUDATED FINANCIAL STATEMENTS 

At January 1,2004 73,535 

Income for li:e perioc 18,540 

Income/(experisej r ecqn i sd  direc~ly ir q u i y  2,507 

Dividel-cis poiu (7,39 1 1 
Other ct:onges (1,421) 

At December 31,2004 86,070 

IAS 32/39 irorisi-ion 7'96 

: :  Totol 
.r~.-r?tl equity 

At January 1,2005 

lolcr IAS 32/39 lransitionl 86,866 5,313 92,179 

lncornc for the p r i o c  25,31 1 9 5 0  26,261 

Incomc/[cxpc.nsc recogniscd directly ir equiy (4,366) 106 (4,260) 

Divider:ds poic (10,556) (2931 (10,849) 

Other ct~ar~yea IC,33 1 1  9 2 4  (5,407) 

At December 31,2005 90,924 7 0 0 0  97,924 

Incornc for t ic perloo 25 442  869 26,311 

Incarnc/(expcnsc) rccognlsed dlreclly Ir c q ~ i y  4,671 38 4,709 

D~v~dcros polo IS, i 42/ (2891 (8,431) 
Ollicr ct criges I/ 1691 l . 601  (5,568) 

At December 31, 2006 105,726 9.2 19 1 14,945 

Cash flow from operating activities: 

Income for the period 26,31 1 26.261 1 9,257 

irllcic.st (incorre!/ex~eiiae 716 632  803 

Depreciation, deplelior u rd  o~rortiscticn 12,615 11.981 12,845 

Shore of profit of ecu~ty occcunted lrves mews (6,671) 17,123) 15,015) 

Dividends reccived from cuuipj 
occo~~r'ec in~eslrn~nts 5,488 6,709 4,190 

Dcfcrrcd toxotion cnd o~hcr provisiors 1,833 11,515) (1,007) 

01het (266) (47) 292 
,.... - . 

Cost: flow froni operaling oc:ivities 1pre-icx) 52,741 49.356 37,297 

Taicolion (21,0451 119.2431 ( 1  0,760) 

Cash flow from investing activities: 

lnvestrrcrls in equiv cccounlcd inveslrrcr:~ (851) (7051 11.058) 

Procccds frorr sale of osscb 1,611 2,310 5,142 

Proceeds iron. S C ~  of e~h~ i ty  o c c o ~ ~ n t d  ir~vesirer~ls 282 4,3 13  1,; 16 

Pta~ecds horr bole n~/(odd111~116 lo) 
f~riurc~al usse.6 22 362 1/39 

Interest leceluec 9 9 7  863 463 

Cash flow from investing activities (20,86 1) 18.76 1 )  (5,964) 

Cash flow from financing activities: 

Net i n c r ~ s e / l i e c r ~ s e ]  in deb1 \villi 
molurily pe r i d  \c/ilhiri three ~ro~it l is  75  I9561 8 

Other debt: 

New borrowings 4,263 2,130 2,121 

interest paid (1,296) 11, 124) 1962) 

Nel issue/(rep~rchos.iI of shares (8,0471 14,988) 1777) 

Dividends w i d  lo: 

Shareholde~a of Roycl 3u1ch Slell plc (8,1421 110,5563 17,391) 

Mi~?orily irileiesl (289) (2931 (264) 
Poyrnents 'o former Royal 3utch shareholders - 11,6511 - 

Treosury sbores. net soles/[purchosesl 
and dividends received 

Cash flow from financing activities (13,741) 18.573) ( 1  3,592) 
... . . ~ .. ... 

Currency tronslotion differe~~ces relating 
lo cash and cash ecuiualents 178 (250) 113 
- 

Increase/(decrease) in cash 
and cash equivalents 

Cash and cash equivalents 
at January 1 11,730 9,201 2,107 

Cash and cash equivalents 
at December 31 9,002 1 1.730 9,201 
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Notes to the Summary Consolidated Financial Statements 

NATURE OF THE SUMMARY CONSOLIDATED FINANCIAL 
STATEMENTS 

l'he Sum~nary Consolidated Financial Statements have been derived from 
the Consolidated Financial Statements of lIoyal Dutch Shell pic and its 
consolidated subsidiaries (collectively known as the "Shell Group"). 'Ihese 
financial statements give retroactive effect for all periods presented to the 
Unification whereby, on July 20, 2005 Royal Dutch Shell plc became the 
parent company of Royd Dutch Petrolcum Company and The  "Shell" 
Transport and Trading Company, p.l.c. 

The Consolidated Financial Stare~nents have been prepared in accordance with 
the provisions of the Companies Act 1985, Article 4 of tlne International 
Accounting Standards (IAS) Regulation and with International Financial 
Reporting Standards (IFlIS) as adopted by the European Union. As applied 
to Royal Lhtch Shell, there are no material differences with IFRS ac issued 
by the International Accounting Standards Board. 

The Consolidated Financial Statements are presented in US dollars ("dollars") 
and include the accounts of Royd Durch Shell plc and of those companies 
in which it, eithcr directly or indirectly, has control either through a 
majority of the voting rights or thc right to exercise a controlling influence 
or to obtain the majority of the benefits and be exposed to the majority of 
the risks. Investments in companies over which Shell Group companies have 
significant influence but not control are classified as associated co~npanies 
and are accounted for on the equity basis. Interests in jo i~~ t ly  controlled 
e~ntiria are also recognised on tlne equity basis. Interests in jointly controlled 
assets are recognised by including tlne Shell Group share of assets, liabilitier, 
income and expenses on a line-byline basis. 

h s e t s  and liabilities of non-dollar Shell Group companies are translated to 
dollars at year-end ratcs of exchange, while their statements of income and 
cash flows are translated 3t quarterly average mtcs. Translation differences 
arising on co~~solidarion are taken directly to a currency translation 
ditEerences account within equity. Upon divestment or liquidation of an 
entity, cumulative currency translation differences related to that entity are 
taken to income. 

T-  

SEGMENT EARNINGS 

DIVIDENDS 

2006 2005 71i34 

interim oividends p id :  E0.98 per Closs A sborc 

(2035: €1.21; 2004: €0.89) 4,726 6,241 4;580 

interin, civiclends paid: €0.98 per Clcss B shore 

(2005: €1.23; 2004: €0.81 i 3,416 4,315 2,809 

Shell 'l~or'sport p~-.lerer:cs dividends paid per 
sbore: Nil 12005: Nil: 2004: 1.00 pe ice i  - - 2 

In addition, on February 1, 2007 the L>irectors proposed a further interim 
dividend in respect of 2006 of 60.25 per Class A share and 60.25 per 
Class B share, payable on March 14,2007, which will absorb an estimated 
$2,125 million of shareholders' funds. 

REMUNERATION OF DIRECTORS AND SENIOR 
MANAGEMENT 

2006 2005 2004 

Shor: term ernpl~yee bencf~ts 'I 15,917 14,361 10,801 

Post-en;ployrnenl benefitslil 2,125 4,218 1,034 

Oitter lonVterrn benefi~s:" 4,105 2,350 838 

S l i o ~ e - k s e d  payrrerts -1 13,879 5,l 1 1  2.091 

36,026 26.100 16,364 

[A] I!, addit or) !a iulur~cs af~d ices, +is indudel cr,?ual ~ T U S  { 8 k 9 ~ , 1  iri .elold p2rlornmnce 
year crd nc in the Iollm,ing ycar in whick. l i r y  ore paid), cosl: bedits, car k ~ c i i t s  m d  olhel 
boneliir suct: us Mcdicorc ccntrtbo~iors orld social o w  to~es. 

[El Yhc anounls conkibuld by the Sic I G r a p  to pension funds. 2035 i lcl~des c onrd l  payrrcnl 
3: $2.6 mil.ion made on b e d  & Pele,'ic.ser lo tle Sie'l h i s s  Expoliiole Pers'on i:und 

LC] : ie annuol Oorus deifrrec under tie Debrrcd Donus P:m. 
[Dl Csst lo the Group ol Direc1o.s a id  Se? 3. Iv',orcgcmenl p~.ticcp~lion i i  sicrebased pqmen 

and recl:red gains on exercij? oi sho~e options 

In 2004 and 2005, Director, and Senlor .Management conlprise the 
Executive and Nun-exccut~vc D~rectorc of Rov.11 Durch Shcll. In 2006, 

2006 20C5 L O U  

Cxplorotion & Production ,, 15,195 14,238 9,823 

Gas  8 Powcr 2,650 1.573 1.815 

O i l  Products 7,125 9.982 7,597 

C1ien;icols 1,064 991 1,148 

Other indusiry segments orid Co~pora te  277 (5231 11,1261 

Income for the period 26.3 1 1 26.26 1 19,257 

Operating segment results are presented above as appraised by management 
on the basis of income including share of profit from equity accounted 
investments, certain interest and other incomc and interest exoense and 
income from discontinued operations and after tax. A reconciliation to 
segment results presented in accordance with IAS 14 "Segment Reporting" 
is provided in the Annual Report and Form 20-F for the year ended 
December 31, 2006. 

one member of Senior Management was appointed. 

There were no termination benefits in 2006,2005 and 2004. 

Aggregate Directors' emoluments in respect of qualifying services to Royal 
Dutch Shell are $18.7 nnillion (2005: $7.9 million, 2004: Nil) ofwlnich $1 1.7 
million (2005: $4.6 nnillion, 2004: Nil) relates to emoluments receivable in 
respect of services to the I'arent Company. 

, <l 

POST BALANCE SHEET EVENTS 

Since December 31,2006 additional purchases of shares have becn made 
under the Company's buyback programme. At March I, 2007 a fi~rrher 
14,220,000 Class A shares (representing 0.2% of Royal Durch Shell's issued 
share capital at December 31,2006) had been purchased for cancellation at 
a total cost of $486 million including expenses, at an average price of 
E26.21 and 1,732.81 pence per Class A share. 
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Independent Auditors' Statement 
to the members of Royal Dutch Shell plc 

\Ye have examined the Summary Consolidated Financial Statements of 
Royal Dutch Shell plc, which comprises dle Summary Consolidated Income 
Statement, the Summary Consolidated Balance Sheet, the Summary 
Cmnsolidared Statement of Changes in Equity, the Summary Consolidated 
Statement of Cash Flows and the Summary related notes, together with the 
Summary Directors' Remuneration Report. 

RESPECTIVE RESPONSIBILITIES OF  DIRECTORS 
A N D  AUDITORS 
l'he directors are responsible for preparing the Annual Review and 
Summary Financial Statements in accordance with United Kingdom law. 
Our  responsibility is to report to you our opinion on the consistency of the 
Summary Consolidated Financial Statementr with the full Consolidated 
Financial Statements, the Report of the Directors and the Ilirectors' 
Remuneration Report, and its conipliance with the relevant requirements 
ofsection 251 of the Companies Act 1985 and the regulations made 
thereunder. We also rend the other information contained in the Annual 
Review and Summary Financial Statements and consider the implications 
for our report ifwe become aware of any apparent misstate~nenrs or material 
inconsistencies with the Sutnmary Consolidated Financial Statements. 

. - 1 his statement, including the opinion, has been prepared for and only for 
the Company's ~mrmbers as a body in accordance with section 251 of the 
Cmmpanies Act 1985 and for no other purpose. We do nor, in giving this 
opinion, accepr or assume responsibility for any other purpose or to any 
other person to whom diis statement is shown or into whose hands it may 
come save where expressly agreed by our prior consent in writing. 

BASIS OF  OPIN ION 
We conducted our work in accordance with Bulletin 199916 "The auditors' 
statement on the summary financial statement" issued by the Auditing 
Practices Board. Our  report on the Company's full Consolidated Financial 
Statements describes the basis of our audit opinion on those financial 
statements and on the parts of the Directors' Remuneration Report that are 
subiect to audit. 

OPIN ION 
In our opinion the Summary Consolidated Financial Statements are 
consistent with the full Consolidated Financial Statements, the Report of 
the Directors and the Directors' Remuneration Report of Royal Dutch Shell 
plc for the yenr ended December 31, 2006 and comply with the applicnble 
require~nents of section 251 of the Companies Act 1985 and the regulations 
made thereunder. 

The Repo~t  of h e  Independent Auditors on the Consolidated Financial 
Statements for the year ended December 31, 2006 was unqualified and did 
not include a statement under either Section 237(2) (accounting records or 
returns inadequate or accounts not agreeing with records and returns) or 
Section 237(3) (failure to obtain necessary information and explanations) of 
the Companies Act 1985. 

NOTES 
[A] The  maintenance and integrity of the Royal Dutch Shell plc website is 

the responsibility of the directors; rile work carried our by the auditors 
does not involve consideration of these matters and, accordingly, the 
auditors accept no responsibility for any changes that may have 
occurred to the financial statements since dley were initially presented 
on the website. 

[B] Legislation in the United Kingdom governing the preparation and 
dissemination of financial statements may differ from legislation in 
other jurisdictions 

PricewaterhouseCaopers LLP 
Ctu;tei-d Accoun!onls und ?r:~jis~crr!d Avdr:on 

ia!dsn 

/~'.a;ch .7, 2037 
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Supplementary information 

2006 2005 2004 

Group corr~pur-ies 8,452 7,761 8,064 

G r o ~ p  shore of equity occour~:rec investments 3,355 3,705 3,8 18 

[A] Es1 1r!r1!e:1 181 3rilvec dwelcpd :i.iri uodeielr:pe<J r,iI a d  n o ! ~ . ~ '  gr:r lrsrlves 

[6] Pe~s'ar,rt reserves irom s[xpn'al: that do IOI qucli6f r.5 rjl. ond go: ;,rr~Jr,,:~i~ o i t~ i~!~hi ,   in (1s our AI~IC~II:CO 011 Sor'cJs F.c;.ect. or0 ,101 irc~rdec 
[C] Tor 111s o\,rpoe ietiro! gor lhor been cr;rivr.!tcd lo Lor-el, of oil equ vcl':~~ wilp o i<>r:o- ol 5,800 s~ando:d cub i  :ec: wr borrel 

[Dl Allhc,qi presenlm: ;<:pa.a'c:lx ,~icnogcrrcr-~ :r.gcrd: resc,vc:s ob :c~~r~rJ  f , o ~  (,qwn; iiccoui 14 inve~imei*~ CI) or! ilq~i1' L X ~ I S  !o 1ho:c. 00:r?(ied Irov ;>~CLI/> ~(i~nilon~es P~OVCO ~CICIS?~CJ o l d  
undeve'ooed :cre.sei c;f Group compcr~ir~; and Gro,,p &o:e of cqu ly occot rtca iire;trrc!,i; s y c l  id 1 1,807 nl:l:ion hoe cl Dcscmber 3 1 ,  2W6 (2095. 1 ' .A (*  m,I;lo!i Lot a id  7054 ' 1,987 

mi:l:oi boc) Mdisionaliy, mragerer l  con5idcrs ~ o ; c l  mining -crcrves (0.1 :ands! on o i  ocuol bos 5 to cjl end g o s  ieLer.ici 

2006 2005 2034 

~ x ~ l o r o ~ i o n  & Production 17,944 12,046 9.708 

G3s 8 Paver 2,200 1,602 1,633 

Oil Prducls 3,457 2.844 2,823 

Chern~cols 877 599 868 

Oti.ar indus:ry segments and Corpo~ule 41 8 345 243 
-- .. - . .  - -. - -. - ........... .- ... - - -.. ......................... -- 

Tolal 17,436 15,275 

Operational Data 

iincludir~g equibj occounod inursf-ncnts a l i  cxciuding oil zards) .hourand borrcir coil? 
2006 2035 7034 

E~ro);e 496 54 1 580 

O~her  Costern tiernispl-ere 1,036 1.044 1.113 

USA 322 333 375 

Other Wcs:err I--1eniisphere 94 80 I 05 
... .. 

Totol 1,948 1,998 2,173 

. ,. . . . . . .  - .. " , 

. . > . (  I , 
I . . .  ' .  ?:. . :'....' I.':.. :. ;- . .  . . .  

Europe 3,523 3.659 3.739 

Oll>er Eastern Henr~sphc~e 3,167 2,955 3 198 

USA 1,163 1,150 1,332 

01l.t.r Wes err, Her~iibphere 515 499 539 

Total 8,368 8.263 8,808 

Global equity LNG sales volume 12.1 10.7 10.2 

Gasol~ries 

Kerosi~~es 

Gosidiesol oils 

Fuel oil 

0:her produc:s 

l io~ul  oil prrx l~cls 6,485 7,057 7,600 

Crude oil 2,472 3,695 5,160 
... .. - ............... 

Total 8,957 10,752 12,760 

Europe 1,732 1,804 1,770 Sose cllerricols 14,146 13.710 14.184 

Other Eoslern Heniispl.:ere 808 8 49 962 Firsklire derivatives 8,964 8,891 9.499 

USA 956 953 1,055 Other 27 225 477 

Other Wes-err Hemisphere 366 375 375 Total 23,137 22.826 24.160 
.... ........................ 

Total 3,862 3.98 l 4,162 



Shareholder information 

A N N U A L  GENERAL MEETING 
T h e  A n n u a l  G e n e r a l  M e e t i n g  o f  R o y a l  D u r c h  She l l  p l c  w i l l  be h e l d  a r  r h e  

C i r cus r l ~ea re r ,  C i rcussr raat  4 in T h e  Hague ,  r h e  N e r h e r l a n d s  a r  1 1 a.m. 
( D u t c h  r ime )  o n  M a y  I j, 2007, w i r h  a n  aud io - \~ i sua l  link t o  a sarel l i te 

m e e r i n g  p lace a r  N o v o r e l  L.ondon-Wesr H o r e l  a n d  C o n v e n t i o n  Cen t re ,  

H a m m e r s m i t h ,  L o n d o n ,  UK ar  10 a.m. (UK r ime) .  

CLASS A A N D  CLASS B SHARES 
R o y a l  D u r c h  She l l  hac  r w o  classes o f  shares - Class A shares a n d  Class B 
shares. T h e  Class A shares a n d  Class B shares h a v e  i den t i ca l  r i gh r s  except  

in r e l a t i o n  r o  t h e  d i v i d e n d  source. D i v i d e n d s  h a v i n g  a D u r c h  sou rce  are 

i n rended  r o  b e  p a i d  r o  ho lde rs  o f  Class A shares a n d  d i v i d e n d s  h a v i n g  a UK 
source are i n r e n d e d  r o  b e  paid r o  ho lde rs  o f  Class B shares. 

SHARE PRICES 
RDSA o n d  ?oyal Dutcb ordinary shores --- Amsterdcm.:'l 

-ow 24.92 2412 2092 1830 1668 1961 

Year end  26.72 25.78 25.80 2 1  1 8  20.90 2098 

RDSA - iorldor1 

RDS Closs A ASRs a n d  Royol Dutch N e w  York Shares - N e w  York.': 

ROYAL DUTCH SHELL USTING INFORMATION 

Ttcker srrnOol - London PDSA R3SB 

Ttcker s y m b l  - Ams~erdorn 2DSA RSSB 

11cker s y n l b l  -New York (ADR 'I) RDS A RDS.B 

IS '4 COOP G 3 0 0 3 0 3 M I X 2 9  G B 0 0 0 0 3 M . 4 4 0 8  

CUSlP G 7 6 9 0 A  1 0 0  G 7 0 9 0 A 1 1 8  
.-- . - -- - ... - ----.-.- L-.L--..--.-.-...-- -- - - -- 

FOOL U u m b r  - l o r d o n  B 0 3 M K 2  303MV140 

SEE91  U u m k r  - Eutonex) 309CBL4 B 0 9 C B N 6  

\/Veighlllig or* FTSt u s  01 29; 12/06 4 396% 3 2 6 9 %  

\Veiglittng o n  AEX o s  ul 2 9 / 1 2 / 0 6  14.62% r o l  i rc loded 

[A] On.: ADE is equal to iwo ~:nde!l~i i~g shares 

RDSB - Arrscrdom 

2006 2305 2=06 2003 '2002 
gur 20 q 
Dec 3:. 

t 1911 29.60 28 90 

Low 25 .51  25.41 - - - 
Ycor c r o  26 66 27.08 - - --.------A- - - -  - -  - 

RDSB o n c  Shell T ronsp r i  Ord incry  Shores -- ioncon!" 

RDS Closs B ADRs a n d  SI:ell Transport ADRs - N e w  York:'] 

High 74.93 70.94 69.86 59.98 5242 5 4 . 9 1  

Low 63.29 60.69 57 75 45.38 37 45 39.47 

Yeo rc ro  71.15 64.53 64.56 59.63 52.24 45.15 - 
[P.] 5ur:u:~nl lo :he terms ol the Unilicaiion, ioldcrs ol loyal Dutch ardinry :hares received two 

Royol Dutch Shell plc C:ou /1 ordicoiy sha.er lo: cock: Royr~ Du'ch orclnor; share. '70 asi:t 
cornnoriron, :he hisioriccl price; o! 1-e Royal Dutch ordirioiy shares hv:s teen divided hi 2 lo 
:ellccl such exci~onge miis. 

:ill Poyal Dutch ordirlar.: iliates corl:rord lo trocc or, Eurooext Arn:te:du~n lolb%ving he completioo 
ol 4:e lirl~ficotion uritil such slorea were :Jeils~ed on Str;teiilt;e: 30. 2W5. 

jCj ?urru::nt lo ihe lerms of  tie Un~!~~u:irjrt, holdets ol Royal Dulci New Yorl. Sl:ares rece,,ed one 
? y c l  Du::h Shell plc C'ass A ADR i o ~  eac'i R q r ~  Culrlti Pliw Yo11 Shore Ear l  loyo1 Outcl: 
Shell plr. Cl:jss. f.DR reprrenls two Rqoi  Dutcii Si.eI p c  C los  A ordiro~y sijo~es 

[Dl The NT.~ Yorl SIC:; Exchange ha l l d  trading in :I,. ?waI &:lch Ideii. York Share?; cn iXcbe r  3. 
2W5, fol!oaing ricl~sting n /Ims!crdam, onri resvnd l~rndina ;n the Rqol Cutclr Naiu 'fork Share: 
on October 3 ' . 2335. inllowirg the join! p~.L,Iic cr.nounce:meni by Rayo Ci~ich Si~ell and loyal 
D~tch o l  the dclin:tive terns ol  he I q a l  merger bstwcnn Kqal  Du:ch and 81s wnnlly o\.ned 

s~bsidiory Shell Pciroleum "I.V., In which all cutstanding Goso 2tIch shares were mchon9=j Is: 
€ 5 2 2  i /or the equivalcrt in locr nolss;, Tie toblo excluo-.r trod~ng II Royal 31;tch INew Ys-k 
Shore: ior the period iron Octotci 3. 2005 through Ilier 6el:s;ing on i.Jouembe< 2 1. 2005. 

jE] Pl;r:uarl lo the 1e:ins 01 he Ln~iico~:on. holders o! C-hell Transport Ordirio,,! Silares [ tnc lud~q 
She!: liaorp.ar1 O r d i r ~ t i ~ ~  Si~ales ta .::hizh ho'ders ol Shell 'Tror.sp.~it barer  wil,ranls we,e ent i td l  
iectived 0 .287333066 Royal D~ l ch  Shell oic Class 3 srdlllcry shcres !or e:~cli Siie'l Tran:r;crr! 

Ordinary Shnic;. To ossis: colr!po,i;on, Iht iia'nrlial pf CPS I)! !lie Shell Trans,.~>~l 90id,r!o:~ Shares 
lhuve beel, d'v.de:i ii? 0 2 8 7 3 3 3 0 t h  to ielsci such er.ci~ot:ge ratio. 

[ i ]  Pur:wr:l lo lhc lerrni o! l ~ e  U!ii'icol:ao. Iholders c i  Sb l l  Troo:oorl ADRs fece:ued 0.861 PPOIO8 
loyal D~.trl: Sl~ell pic Class 3 A3Rs tor each Snell Transporl AOE To os; s' mrnpari%,r, llle 
historical prices oi !he SI:ell Tronsprt AD?s hrrie ki::!1 divided b;. 0.861 W 0 1 9 8  to rciiect s x h  
exchange lrilio. Each Rcys' Culch Shell p!c Class E ADR represenl; Pmo Ro?cl Duich Shell plc. 
C'acc B ordlrary rhores. 



CAPITAL GAINS TAX 
For the purposes of UK capir'tl gains [ax, rhe market values of the Company's 
shares were: 

Roval Dukh Petroleum Com~onv 1 1349 17 6625 . , 
IN ?! Korrrkl~ike Nederloridsche Pe roleurn Moo~schoppii] 
whicll c e o d  to ex~st or December 21, 2W5. 

The "Shell" Transport ond Troding Company, p.1.c. 1 4502 Not 
wh~ch delisled on July 19, 2005 opplrcoble 

Shore prices bove beers restaled where rerehsory lo ielle~t all coprlolrsa'ior~ rssues 
slrlce  he re lev on^ dole Ibis i rd~des  the chciige in  he mpiol s'ruc'ure lollowirig the 
Unif rolion rronsocLion 01 ioyol Dutct, ord Sliell Tronsporl where one Royal Du ~h 
sllore wos erclictiged lor 'wo Poyol 3utrli Shell plr Closs A ord~nory sllores ond 
where one Shell ironsport shore was exclionged for 0.287333066 Royal Docli 
Shell plc Clobs B ord~rlary shores 

DIVIDENDS 

Totol 1 0 0  0 9 2  0 9 0  
. -.... . "" . . .. 

/\mount pod during 'be year 0.98 1 21 0 8 9  

Q4 16.60 15 6 4  - 
In erim - - 21.75 $1 

Final/second inierim - - 3 7  24" 

Total 67.58 6 3  01 58 99  

Arnounl p i d  d,~rirg k e  yeoi 66.62 84.61 55.33 

Amouril poid d~r~rlg  'he ymr 2.45 3 04  2.12 

[A:  -1510 11c.1 lilsa I,, Rqol llulri ion\el'ei I? i(-,<,> D,,lr 1, S!,?!I =lo vcIeo~\ 

Ropl  Durch Shell inrends to pay quarrerly dividends and to grow rhe dividend 
at leasr in line wirh inflation over a number of years. O n  February 1, 2007 rlie 
Board announced that going forward the inHarion level will be based on inHarion 
levels in global developed economies, rarher th;tn a blend of European inflation 
rarct. Dividend growth going forward will be meatured in US dollars. 

On  February 1, 2007 the Board also announced thar effecrive from [lie first 
quarrer 2007, dividends will be declared in dollars rather rlian euro. The 
Company will announce rhc euro and pound srcrling cquivalenr amounts at 
the same rime as the dollar declamrion, ubing an exchange rare from rlie day 
before rlie declararion dare. 

Dividends declared or1 A shares are paid by det'ault in euros, alrhough holders 
ofA shares are able ro elecr to receive dividend in pounds sterling. Dividends 
declared on B shares are paid by default in pound sterling, alrhougli holders 
of B shares are able to elect to receive dividend in euro. Dividends declared 
on ADRs are paid in dollars. Eligible shareholders must make currency 
elections rlie day before the declaration dare. 

It is expected char holders of Class B ordinary shares will receive dividends 
through rhc dividend access mechanism applicable to s ~ ~ c h  shares. 

DIVIDEND REINVESTMENT PLAN (DRIP) 
A DRIP is offered on both classes ofshares and, depending on how an investor 
holds shares, is offered by either Lloyds'I'SR Registrars or ABN Alnro. DRIPS 
for ADlb  traded on the NYSE are offered by the Bank of New York. 

LLOYDS TSB REGISTRARS 

The DRIP operated by Lloyds TSB Regisrrars is available to investors in respect 
of share? held directly in the Royal Durch Shell Nominee Service or on the 
Royal Durch Shell plc share register. You will be liuhle for tax on dividends 
reinvested on the same basis as if you had received the cash and arranged the 
pt~rcliase of shares yourself. 

ABN AMRO 

The DRII' operated by ABN Amro is available to shareholders who Iiold their 
shares via Euroclear Nederland through an admitted institution of Euroclear 
Nederland and are expecting to receive the dividend in rlie default currency 
for Class A ordinary and Class B ordinary shares. 

THE BANK OF NEW YORK 

The Bank of New York mainrains a (Global BuyDIRECT"") plan for the 
Royal Durch Shell Class A ADRs, available to registered holders and first rime 
investors and a DNI' for rhe Class B N3Rs available to rcgisrered ADR holders. 

Tan consequences of participation in the plan rnay vary depending upon rlie 
tax residence of the shareholder and the class of shares held. Holders of 
Class A ordinary shares should note rhar it is the net dividend rhar will be 
reinvested. To participate, or if you ]lave any further questions, please cdl  
your bank or broker if your shareholding is through Euroclear Nederland, 
rlie Bank of New York if enquiries relate to ADK? and Lloyds TSB Registrar 
for all other shareholders. 



SHAREHOLDER INFORMATION 

INDEXED SHARE PRICE FINANCIAL CALENDAR 

- RGS4 4-1atc:dorr - ACX Ihcex 

ANNOUNCEMENTS 

Full yeor results lor 2006 
Firs1 qdcrter res;lfs for 2037 
Second quor4er resulfs for 2007 
TI-iro cuorter results for 2007 

Fetxuary 1 ,  2007 
M c y  3, 2007 
July 26, 2007 

October 25, 2007 

DIVIDENDS -ORDINARY SHARES CIASS A AND CLASS 6 INCLUDING ADRS 

2006 Four~l; quarter irteriml'" 
.. . .. .... . . . .. ... . . . - .. . . .. . .... . . . 

Announced Fcbruory 1 .  2007 
Exdividerd dotti February 7. 2007 
Record dole ebruory 9. 2007 
Poyrnenl dole Nlnrr:h 14, 2007 

2007 First qiiortcr ir~.crirn 

Ar~nouriccd 

h diviocrd dote 

Record d o h  

Payrlier:l dale 

2007 Second qiiorler irileriri: 

Anrio:.~r~ccd 

Ex-Ji\,ider;d Jote 

Recold dole 

Poyrlwl-lt date 

July 26. 2007 
k u g ~ ~ s l  1 ,  2G07' 
k i ~ g ~ ~ s l  3, 2007 

Seplenibrr 1 2, 2007 

Arrr>ourlceo 

Cx-d~vioerd dole 

Record cafe 

Payment dale 

Oc~ober 25, 2007 
October 3 1 ,  2007 

November 2, 2007 
Decemlxr 12, 2007 

ANNUAL GENERAL MEETING M o y  15. 2007 
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Contact information 

WEGBS"fEZ;'ED OBjZ4Cc 
Royal Dutch Shell plc 
Shell Centre 
London SEl 7WA 
United Kingdom 

Registered in England and Wales 
Company nurnber 4366843 
Registered with the Dutch Trade Register 
under number 34179503 

EEja,DQUAWfE&$ 
lloyal Dutch Shell plc 
Carel van Bylandtlaan 3 0  
2596 HI< 'I'he I-Iague 
The  Wethcrlands 

S$-t?$RE REGEwTWAR 
1.loyds TSB Registrars 
T h r  Causeway, Wor~h ing  
W e s ~  Sussex HN99 6DA 
United Kingdom 
Freephone 0800 169 1679 (UK only) 
Te1 +44(0)121 415 7073 
Fax +44 (0)870 600 3980 
w~w.shareview.co.ul~ for online information 
about your holding. Shareholder reference 
number will be required -shown on your 
share certificates, taw vouchers or your 
Shell Nominee Sratenient. 

&fV&RTC$&N QE;"CS[l-Ab::S,Y WECE$PBS 
(&*D%S) 
'I'he Bank of New York 
Shareholder Ilelations 
P O  Box 11258 
Church Street Station 
New York, NY 10286-1258 
USA 
Tel 1 800 524 4458 (USA only) 
Tel +1 212 815 3700 (international) 
E-mail shareowners@banliofn)rcon~ 

CQRPQRATE I S A / P P  

BNP l'aribas Securities Services 
Block C, Western House 
Lynchwood Business I'ark 
I'eterhorougli I'E2 6BI' 
United Kingdom 
Tel+44 (0)845 358 1 102 

For access to shareholder inforlnation, 
visit www.shell.conl/shareholder 

Enquiries from rctail sharcholdcrs 
rnay be addressed to: 

Shareholder Relarions 
Royal Dutch Shell plc 
Carel van Bylandtlaan 3 0  
2596 H R  The  Hague 
'I'he Netherlands 
'It1 +31 (0)70 377 136514088 
Fax +31 (0)70 377 3953 
E-mail royaldutchsl~ell.sh~~reholdcrs~~shell.com 

Shareholder Relations 
Roy:~l Dutch Shell plc 
Sliell Centre 
1.ondon SEl 7NA 
United Kingdom 
'I'el +44 (0)20 7934 3363 
Fax +44 (0)20 7934 75 15 
E-mail royaldutchshell.shnrcholders~?shell.com 

For any other private shareholder enq~~ir ies  
please write 10: 

Company Secretary 
Royal Dutch Shell plc 
Carel van Bylandtlaan 30 
2596 H R  'l'he Hague 
The Netherlands 

For access to invcrtor relations information, 
visit www.shell.com/investor 

Enquiries from institutional shareholders 
may be addressed to: 

Investor Relations 
Royal llutcli Shell plc 
1'0 Box 162 
2501 AN The Hague 
The Netherlands 
Tel+31 (0)70 377 4540 
Fax+31 (0)70 377 3115 
E-mail ir-hag~ie@shcll.com 

Investor Relations 
Royal Dutch Shell plc 
Shell Centre 
Inndon SEI i N 4  
United Kingdom 
'Id +44 (0)20 7934 3856 
Fix +44 (0)20 7934 3702 
E-mail ir-london~~sliell .con~ 

Investor Relations 
Shell Oil Company 
630, Fifth Avenue Suite 3 166 
NewYork, NY 10111 
USA 
Te1 +1 212 218 3112 
Fax +1 212 218 3114 
E-mail ir-newyork@shelI.com 

Designed by Flag 
Cover photography by Adrian Burke 
Board photography by Jaap van den Beukel 
I'rinted by 'hylor Uloxham under I S 0  14001 
The paper used has Forcst Stewardship 
Council certification. 



PUBLICATION REQUESTS PUBLICATIONS 

Copies of all publicarions of rhe Group Annual Report and Form 20-F for the year ended Shell Sustainability Report 2006 
are available From: December 31,2006 (available May 2007) 

A comprehensive overview of the Group. Report on progress in contributing to sustainable 
Royal Dutch Shell plc Available at www.shelI.comlannualreport developmenr. 
d o  Bankside Available at www.shell.com/envandsociety 
Tel+44 (0)1635 232700 Annual Review and Summary Financial 
E-mail bbs@shellbankride.co.uk Statements 2006 Shell Technology Report 

4 surnmariscd overview and the operational and An ovcrvi~w of 27 advanced tcchnologics. 
Annual Report120-F Sewice for US residents: financial performance of the business. Available at www.shelI.comltechnology 
Tel(888) 400 7789 Available ar www.shelI.comlannualreport 

Shell General Business Principles 

More information abour the Group Jaaroverzicht en verkorte jaarrekening 2006 Fundamend principles ~ h a r  govern how each Shell 

is available at www.sheU.com Di~ich  language version. company conduca ILF &airs. 
Available at www.shell.cotnlan~~ualreport Available ar www.shelI.com/sgbp 

Financial and Operational Information 2002-2006 Shell Code of Conduct 
(available May 2007) Provides standards of behaviour expected 
Five years' financial and operational information, from employees. 
including maps of explorarion and production acrivities. Available ar www.shell.comlcodeofcondun 
Available at www.shell.comlfaoi 
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Standard Oil 
From Wikipedia, the free encyclopedia 

Standard Oil (Esso) was a predominant integrated oil producing, transporting, refining, and marketing company. Established in 1870 and operating as 
a major company trust until it was dissolved by the US Supreme Court in 191 1, it was one of the world's first and largest multinational corporations.[ll 

I i 
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Early years 
Standard Oil Refinery No. 1 in Cleveland, 

Ohio, 1899 

Standard Oil began as an Ohio partnership formed by the well-known industrialist John D. Rockefeller, his brother William Rockefeller, Henry 
Flagler, chemist Samuel Andrews, and a silent partner Stephen V. Harkness. Using highly effective and (later) widely criticized tactics, the company 
absorbed or destroyed most of its competition in Cleveland, Ohio; and later throughout the northeastern United States, putting numerous small 
corporations out of business. 

In the early years, John Rockefeller dominated the combine, for he was the single most important figure in shaping the new oil industry.[lJ He quickly 
distributed power and the tasks of policy formation to a system of committees, although always retaining the largest shareholding in the company. 
Authority was centralized in the company's main office in Cleveland, yet within that office decisions were arrived at in a cooperative manner.r21 In 
response to state laws attempting to limit the scale of companies, Rockefeller and his partners had to develop innovative ways of organizing so that 
they could effectively manage their rapidly expanding enterprise. In 1882, they combined their disparate companies, spread across dozens of states, 
under a single group of trustees. This organization proved so successful that other giant enterprises adopted this "trust" form. At the same time, state 
md federal laws sought to counter this development with "antitrust" laws. 

m w 
'he state of Ohio successfully sued Standard Oil, compelling the dissolution of the trust in 1892. Standard Oil fought this decree, in essence separating 

O, ff only Standard Oil of Ohio without relinquishing control of that company. Eventually, the state of New Jersey changed its incorporation laws to 
0 
Q\ llow a single company to hold shares in other companies in any other state. Hence, in 1899, the Standard Oil Trust, based at 26 Broadway in New 
0 

i;t-tp://en.wikipedia.org/wiki/Standard - Oil 4/5/2007 
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York, was legally reborn as a holding company - a corporation known as the Standard Oil Company of New Jersey (SONJ), which held stock in forty- 
one other companies, which controlled other companies, which in turn controlled yet other companies, in a conglomerate that was seen by the public as 
all-pervasive, controlled by a select group of directors, and completely unac~ountable.[~J 

Thus, in due course, the U.S. Justice Department sued Standard Oil of New Jersey under the federal anti-trust law, the Sherman Antitrust Act of 1890. 
In 19 1 1, the Supreme Court upheld the lower court judgment, and forced Standard Oil to separate into thirty-four companies, each with its own distinct 
board of directors. Standard's president, John D. Rockefeller had, by then, long since retired from any management role, but, as he owned a quarter of 
all the outstanding shares of the many resultant companies, whose post-dissolution share value mostly doubled, he emerged from the dissolution even 
more wealthy; the richest man in America, and thus the 

The off-shoot companies form the core of today's U.S. oil industry, including ExxonMobil (formerly Standard of New Jersey and Standard of New 
York), ConocoPhillips (the Conoco side, which was Standard's company in the Rocky Mountain states), Chevron (Standard of California), Amoco and 
Sohio (Standard of Indiana and Standard of Ohio, respectively, now BP of North America), Atlantic Richfield (the Atlantic side, now also a part of BP 
North America), Marathon (covering western Ohio and other parts of Ohio not covered by Sohio) and many other smaller companies. 

Business strategy of Standard Oil 

Standard Oil's market position had been established through an emphasis on efficiency and responsibility. While most companies dumped gasoline 
(this being before the automobile) in rivers, Standard used it to fuel the company's own machines. Where gigantic mountains of heavy waste grew by 
other companies' refineries, Rockefeller found ways to market and sell these waste products, creating the first synthetic competitor for beeswax, as 
well as acquiring the company that invented and produced Vaseline, the Chesebrough Manufacturing Company, which was a Standard company only 
from 1908 until 19 1 1. 

As the company grew larger through more effective business practices, it developed other strongly competitive strategies, including a systematic 
program of offering to purchase competitors. After purchasing them, Rockefeller shut down the ones he believed to be inefficient while keeping the 
others. In a seminal deal, in 1868, the Lake Shore Railroad, a part of the New York Central, gave Rockefeller's firm a $0.25 centshbl. (71%) discount 
off of its listed rates in return for a promise to ship at least 60 carloads of oil daily and to handle the loading and unloading on its own, a huge 
competitive advantage. 

Smaller companies decried the deals as being unfair because they were not producing enough oil to qualify for discounts. In 1872, Rockefeller joined 
the South Improvement Company which would have allowed him to receive rebates for shipping oil but also to receive drawbacks on oil his 
competitors shipped. When word got out of this arrangement, competitors convinced the Pennsylvania Legislature to revoke South Improvement's 
charter. No oil was ever shipped under this arrangement. 

In one example of Standard's aggressive practices, a rival oil association decided to build an oil pipeline, hoping to overcome the virtual boycott 
imposed on Standard's competitors. In response, the railroad company (at Rockefeller's direction) denied the consortium permission to run the pipeline 
across railway land, forcing consortium staff to laboriously decant the oil into barrels, carry them over the railway crossing in carts, and then pump the 
oil manually back into the pipeline on the other side. When he learned of this tactic, Rockefeller then instructed the railway company to park empty 
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rail cars across the line, thereby preventing the carts from crossing his property 

Standard's actions and secret transport deals helped its kerosene to drop in price 
from 58 to 26 cents between 1865 and 1870. Competitors might not have 
appreciated the company's business practices, but consumers appreciated the drop 
in prices. Standard Oil, being formed well before the discovery of the Spindletop 
oil field and a demand for oil other than for heat and light, was well placed to 
control the growth of the oil business. The company was perceived to own and 
control all aspects of the trade. Oil could not leave the oil field unless Standard Oil 
agreed to move it: the "posted price" for oil was the price that Standard Oil agents 
printed on flyers that were nailed to posts in oil producing areas, and producers 
were in a take-it-or-leave-it position. 

In 1890, Standard Oil of Ohio moved its headquarters out of Cleveland and into its 
permanent headquarters at 26 Broadway in New York City. Concurrently, the 
trustees of Standard Oil of Ohio chartered the Standard Oil Company of New 
Jersey in order to take advantages of New Jersey's more lenient corporate stock 
ownership laws. Standard Oil of New Jersey eventually became one of many 
important companies that dominated key markets, such as steel and the railroads. 

- - - . - - - 

I - Assets .-- Earnings 6 Dividends I 

Also in 1890, Congress passed the Sherman Antitrust Act -- the source of all 
American anti-monopoly laws. The law forbade every contract, scheme, deal, or 
conspiracy to restrain trade, though the phrase "restraint of trade" remained subjective. The Standard Oil group quickly attracted attention from 
antitrust authorities leading to a lawsuit filed by then Ohio Attorney General David K. Watson. 

Then came Ida M. Tarbell, an American author and journalist, and one of the 
original "muckrakers". Her father was an oil producer whose business had failed 
due to Rockefeller's business dealings. Following extensive interviews with a sympathetic senior executive of Standard Oil, Henry H. Rogers, Tarbell's 
investigations of Standard Oil fueled growing public attacks on Standard Oil and on monopolies in general. Her work was first published in nineteen 
parts in McClurefs magazine, from November 1902 to October 1904, in which year it was published in book form as The History of the Standard Oil 
Company. 

Standard paid out in dividends during 1882 to 1906 in the amount of $548,436,000, at 65.4% payout ratio. A large part of the profits was not 
distributed to stockholders, but was put back into the business. The total net earnings from 1882-1906 amounted to $838,783,800, exceeding the 
dividends by $290,347,800. The latter amount was used for plant expansion. 

The Standard Oil Trust itself was controlled by a small group of families. Rockefeller himself stated in 1910: "I think it is true that the Pratt family, the 
Payne-Whitney family (which were one, as all the stock came from Colonel Payne), the Harkness-Flagler family (which came into the Company 
together) and the Rockefeller family controlled a majority of the stock during all the history of the Company up to the present time".L51 
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These families reinvested most of the dividends in other industries, especially 
railroads. They also invested heavily in the gas and the electric lighting business 
(including the giant Consolidated Gas Company of New York City). They made 
large purchases of stock in U.S. Steel, Amalgamated Copper, and even Corn 
Products Refining 

Standard Oil Dividends 

r 
Monopoly charges, anti-trust litigation, and - - 8 a 30 

breakup of the Standard Oil group - 
0 
d 

20 - - - - 
By 1890, Standard Oil controlled 88% of the refined oil flows in the United States. C 

F 

In 1904 when the lawsuit began it controlled 9 1% of production and 85% of final 10 

sales. Most of its output was kerosene, of which 55% was exported around the 
0 

world. In terms of cost efficiency, Standard's plants were about the same as 1880 188s 1890 1895 1900 1910 

competitors. After 1900 it did not try to force competitors out of business by 
underpricing them. r71 Beyond question, the federal Commissioner of Corporations 
concluded, the dominant position in the refining industry was due "to unfair 
practices-to abuse of the control of pipe-lines, to railroad discriminations, and to 
unfair methods of competiti~n."[~] Gradually, its market share fell to 64% by 19 1 1. Standard did not try to monopolize the exploration and pumping of 
oil (its share in 19 1 1 was 1 1 %). John D. Rockefeller in 1897 had completely retired from the Standard Oil Company of New Jersey, though he 
continued to own a large fraction of its shares. Vice-president John D. Archbold then took a large part in the running of the firm. 

In 1909, the U.S. Department of Justice filed suit in federal court alleging that Standard had engaged in the following methods to continue the 
monopoly and restrain interstate commerce: r91 

"Rebates, preferences, and other discriminatory practices in favor of the combination by railroad companies; restraint and monopolization by control of 
pipe lines, and unfair practices against competing pipe lines; contracts with competitors in restraint of trade; unfair methods of competition, such as local 
price cutting at the points where necessary to suppress competition; [and] espionage of the business of competitors, the operation of bogus independent 
companies, and payment of rebates on oil, with the like intent." 

The lawsuit further argued that Standard's monopolistic practices took place in the last four years: [lo] 

"The general result of the investigation has been to disclose the existence of numerous and flagrant discriminations by the railroads in behalf of the 
Standard Oil Company and its affiliated corporations. With comparatively few exceptions, mainly of other large concerns in California, the Standard has 
been the sole beneficiary of such discriminations. In almost every section of the country that company has been found to enjoy some unfair advantages 
over its competitors, and some of these discriminations affect enormous areas." 
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The government identified four illegal patterns: 1) secret and semi-secret railroad rates; (2) discriminations in the open arrangement of rates; (3) 
discriminations in classification and rules of shipment; (4) discriminations in the treatment of private tank cars. The government alleged:[lll 

"Almost everywhere the rates from the shipping points used exclusively, or almost exclusively, by the Standard are relatively lower than the rates from the 
shipping points of its competitors. Rates have been made low to let the Standard into markets, or they have been made high to keep its competitors out of 
markets. Trifling differences in distances are made an excuse for large differences in rates favorable to the Standard Oil Company, while large differences 
in distances are ignored where they are against the Standard. Sometimes connecting roads prorate on oil--that is, make through rates which are lower than 
the combination of local rates; sometimes they refuse to prorate; but in either case the result of their policy is to favor the Standard Oil Company. 
Different methods are used in different places and under different conditions, but the net result is that from Maine to California the general arrangement of 
open rates on petroleum oil is such as to give the Standard an unreasonable advantage over its competitors 

The government said that Standard raised prices to its monopolistic customers, but lowered them to hurt competitors, often disguising its illegal actions 
by using bogus supposedly "independent" companies it controlled. [ I 2 ]  

"The evidence is, in fact, absolutely conclusive that the Standard Oil Company charges altogether excessive prices where it meets no competition, and 
particularly where there is little likelihood of competitors entering the field, and that, on the other hand, where competition is active, it frequently cuts 
prices to a point which leaves even the Standard little or no profit, and which more often leaves no profit to the competitor, whose costs are ordinarily 
somewhat higher." 

On May 15, 191 1, the United States Supreme Court ordered the breakup of the Standard Oil group of companies into thirty-four independent 
companies, each with its own board of directors.[131 The Court declared the group to be an "unreasonable" monopoly under the Sherman Antitrust Act. 

Legacy 

Whether the existence of Standard Oil was beneficial is a matter of some controversy.[I41 The notion that Standard was a monopoly is rejected by some 
economists, citing its much reduced market presence by the time of the antitrust trial. In 1890, Rep. William Mason, arguing in favor of the Sherman 
Antitrust Act, said: "trusts have made products cheaper, have reduced prices; but if the price of oil, for instance, were reduced to one cent a barrel, it 
would not right the wrong done to people of this country by the trusts which have destroyed legitimate competition and driven honest men from 
legitimate business enterprise".[I51 

The Sherman Act prohibits the restraint of trade. Defenders of Standard Oil insist that the company did not restrain trade, they were simply superior 
competitors. The federal courts ruled otherwise. 

Many analysts agree that the breakup was beneficial to consumers in the long run, and no one has ever proposed that Standard Oil be reassembled in 
pre- 19 1 1 

Successor companies 
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Successor companies to the Standard Oil Trust (post-191 1) include: 

rn Standard Oil of New Jersey (SONJ) - or Esso (S.O. or Eastern States, Standard Oil) - renamed Exxon, now part of ExxonMobil. Standard Trust 
companies Carter Oil, Imperial Oil (Canada), and Standard of Louisiana were kept as part of Standard Oil of New Jersey after the breakup. 
Standard Oil of New York - or Socony, merged with Vacuum - renamed Mobil, now part of ExxonMobil. 

rn Standard Oil of California - or Socal - renamed Chevron, became ChevronTexaco, but returned to Chevron. 
rn Standard Oil of Indiana - or Stanolind, renamed Amoco (American Oil Co.) - now part of BP. 
w Standard's Atlantic and the independent company Richfield merged to form Atlantic Richfield or Arco, now part of BP. Atlantic operations were 

spun off and bought by Sunoco. 
m Standard Oil of Kentucky - or Kyso was acquired by Standard Oil of California - currently Chevron. 
rn Continental Oil Company - or Conoco now part of ConocoPhillips. 
rn Standard Oil of Ohio - or Sohio now part of BP. 
rn The Ohio Oil Company - more commonly referred to as "The Ohio", and marketed gasoline under the Marathon name. The company is now 

known as Marathon Oil Company, and was often a rival with the in-state Standard spinoff, Sohio. 

See also Seven Sisters (oil companies) 

Other Standard Oil spin-offs: 

rn Standard Oil of Iowa - pre-19 1 1 - became Standard Oil of California. 
Standard Oil of Minnesota - pre-1911 - bought by Standard Oil of Indiana. 

rn Standard Oil of Illinois - pre- 19 1 1 - bought by Standard Oil of Indiana. 
rn Standard Oil of Kansas - refining only, eventually bought by Indiana Standard. 
w Standard Oil of Missouri - pre-1911 - dissolved. 
w Standard Oil of Louisiana - always owned by Standard Oil of New Jersey (now Exxon). 

Standard Oil of Brazil - always owned by Standard Oil of New Jersey (now Exxon). 
w Standard Oil of Colorado - a scam to cash in on the Standard Oil brand in the 1930s. 
w Standard Oil of Connecticut - A fuel oil marketer in Connecticut not related to the Rockefeller companies. 

Other companies divested in the 19 1 1 breakup: 

w Anglo-American Oil Co. - acquired by Jersey Standard in 1930, now Esso UK. 
rn Buckeye Pipeline Co. 
rn Borne-Scrymser Co. (chemicals) 
rn Chesebrough Manufacturing (Vasoline) 
w Colonial Oil. 
rn Crescent Pipeline Co. 
rn Cumberland Pipe Line Co. 
rn Eureka Pipe Line Co. 
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w Galena-Signal Oil Co. 
w Indiana Pipe Line Co. 
w National Transit Co. 
a New York Transit Co. 
w Northern Pipe Line Co. 
w Prairie Oil & Gas. 
a Solar Refining. 
w Southern Pipe Line Co. 

South Penn Oil Co. - eventually became Pennzoil, now part of Shell. 
w Southwest Pennsylvania Pipe Line Co. 
a Swan and Finch. 
a Union Tank Lines. 

Washington Oil Co. 
w Waters-Pierce. 

Notes 

A " One of the world's first and biggest multinationals - see Daniel Yergin, The Prize: The Epic Quest for Oil, Money, and Power. New York: Simon & 
Schuster, 1991, (p.35). 
/' Hidy, Ralph W. and Muriel E. Hidy. Pioneering in Big Business, 1882-1911: History of Standard Oil Company (New Jersey) (1955). 
/' Standard Oil of New Jersey seen as all-pervasive and unaccountable, holding stock in a myriad of other companies - see Yergin, op. cit., (pp.96-98) 
A Rockefeller the richest man after the dissolution of 191 1 - see Yergin, op. cit., (p.113) 
/' Standard Oil controlled by a small group of families - see Ron Chernow, Titan: The Life ofJohn D. Rockefeller, Sr., London: Warner Books, 1998, (p.291) 
/' Jones, Eliot. The Trust Problem in the United States pp. 89-90 (1922) (hereinafter Jones). 
A Jones pp 58-59,64. 
/' Jones. pp. 65-66. 
" Manns, Leslie D., "Dominance in the Oil Industry: Standard Oil from 1865 to 19 I 1" in David I. Rosenbaum ed., Market Dominance: How Firms Gain, Hold, 
or Lose it and the Impact on Economic Performance, p. 11 (Praeger 1998). 
/' Jones, p. 73. 
/' Jones, p 75-76. 
A Jones, p. 80. 
" See generally Standard Oil Co. ofNew Jersey v. United States, 221 U.S. 1 (191 1). 
A see [ l ]  [2] 
A Congressional Record, 51st Congress, 1st session, House, June 20, 1890, p. 41 00. 
A David I. Rosenbauin, Market Dominance: How Firms Gain, Hold, or Lose it and the Impact on Economic Performance, New York: Praeger Publishers, 1998, 
(pp.3 1-33) 

See also 

a John D. Rockefeller 
a William Rockefeller 
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w Rockefeller family 
H ExxonMobil 

John D. Archbold 
w Henry H. Rogers 

Charles Pratt 
w Charles Pratt and Company 
w Henry Flagler 
w Ida M. Tarbell 

Anti-trust 
H Monopoly 

Wamsutta Oil Refinery 
Standard Oil Gasoline Station 

w Standard Oil Co. of New Jersey v. United States 
w History of the United States (1 865- 19 18) 
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ExxonMobil 
From Wikipedia, the free encyclopedia . . - . - 

1 Exxon Mobil Corporation 
Exxon Mobil Corporation or ExxonMobil (NYSE: XOM), headquartered in Irving, Texas, a 1 I 

suburb of Dallas, USA, is the largest publicly traded integrated oil and gas company in the 
world, formed on November 30, 1999, by the merger of Exxon and Mobil. As of 2007 it is the 

I 
largest company in the world (in market value) as ranked by the Forbes Global 2000; at $410.7 I I I 

billion and the second largest company in the world (by revenue), after Wal-Mart Stores as 
ranked by the Fortune Global 500. It is the largest of the six oil "supermajors" with daily 
production of 6.5m boe (barrels of oil equivalent), contributing 3% of the world's oil and 2% of 
the world's energy. 

As of 2007, Exxonmobil Corporation ranks as the seventh largest company in the world overall, 
according to the Forbes Global 2000. 
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191 1 (Standard Oil of New Jersey) j 
19 1 1 (Standard Oil of New York) j 

Headquarters 
Key people 

Industry 
Products 
Revenue 

Net income 

Employees 

Slogan 

Website 

1870 (Standard Oil) 
Irving, Texas, USA 

Rex W. Tillerson (ChairmanICEO) 
Oil and Gas 
Fuels, Lubricants, Petrochemicals 
A $377.635 Billion USD (2006) 
r8k $39.50 Billion USD (2006) 
10.46% profit margin 
106,100 Including Company Operated 
Retail Sites ("coRs")['] 
"Taking on the world's toughest 
energy challenges", "We're drivers 
too", "Understanding Energy" 

www.exxonmobil.com 
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Corporate divisions 

Exxon Mobil Global Corporate Headquarters are located in Irving, a suburb of Dallas, Texas, whereby this company markets products around the 
world under the brands of Exxon, Mobil, and Esso; it also owns hundreds of smaller subsidiaries such as Imperial Oil Limited (66% ownership) (an oil 
retailer in Canada) and SeaRiver Maritime. 

The company is bifwrcated into a "Downstream" division (marketing, refining, and retail operations) located in Fairfax, Virginia, an "Upstream" 
division (oil exploration, extraction, shipping, and wholesale operations) located in Houston, Texas, and a "Chemicals" division also located in 
Houston, Texas. Although most internal operations are divided along these lines, the company also has several ancillary divisions, such as Coal & 
Minerals, which are standalone and not part of either the Upstream or the Downstream segments. 

The upstream division dominates the company's cashflow, accounting for approximately 70% of revenue. The company employs over 100,000 people 
worldwide, with approximately 4,000 employees in its Fairfax downstream headquarters and 27,000 people in its Houston upstream headquarters. 

The merger of Exxon and Mobil was unique in American history because it reunited the two largest companies of John D. Rockefeller's Standard Oil 
trust, Standard Oil Company of New JerseyExxon and Standard Oil Company of New York/Mobil, which had been forcibly separated by government 
order nearly a century earlier. 

In 2005, ExxonMobil replaced Wal-Mart as the world's largest publicly held corporation when measured by revenue, although Wal-Mart remains the 
largest by number of employees. 

In 2006, Wal-Mart recaptured the lead with revenues of $348.7 billion against ExxonMobills $335.1. ExxonMobil continues to lead the world in both 
profits ($39.5 billion in 2006), and market value ($410.7 billion). 

History 

Both Exxon and Mobil were descendants of the John D. Rockefeller corporation, Standard Oil. The reputation of Standard Oil in the public eye 
suffered badly after publication of Ida M. Tarbell's classic expose The History of the Standard Oil Company in 1904, leading to a growing outcry for 
the government to take action against the company. 

By 191 1, with public outcry at a climax, the Supreme Court of the United States ruled that Standard Oil must be dissolved and split into 34 companies. 
Two of these companies were Jersey Standard ("Standard Oil Company of New Jersey"), which eventually became Exxon, and Socony ("Standard Oil 
Company of New York"), which eventually became Mobil. 

In the same year, the nation's kerosene output was eclipsed for the first time by gasoline. The growing automotive market inspired the product 
trademark Mobiloil, registered by Socony in 1920. 



ExxonMobil - Wikipedia, the free encyclopedia Page 3 of 11 

Over the next few decades, both companies grew significantly. Jersey Standard, led by Walter C. Teagle, became the largest oil producer in the world. 
It acquired a 50 percent share in Humble Oil & Refining Co., a Texas oil producer. Socony purchased a 45 percent interest in Magnolia Petroleum Co., 
a major refiner, marketer and pipeline transporter. In 193 1, Socony merged with Vacuum Oil Co., an industry pioneer dating back to 1866 and a 
growing Standard Oil spin-off in its own right. 

In the Asia-Pacific region, Jersey Standard had oil production and refineries in Indonesia but no marketing network. Socony-Vacuum had Asian 
marketing outlets supplied remotely from California. In 1933, Jersey Standard and Socony-Vacuum merged their interests in the region into a 50-50 
joint venture. Standard-Vacuum Oil Co., or "Stanvac," operated in 50 countries, from East Africa to New Zealand, before it was dissolved in 1962. 

Mobil Chemical Company was established in 1960. As of 1999 its principal products included basic olefins and aromatics, ethylene glycol and 
polyethylene. The company produced synthetic lubricant base stocks as well as lubricant additives, propylene packaging films and catalysts. Exxon 
Chemical Company (first named Enjay Chemicals) became a worldwide organization in 1965 and in 1999 was a major producer and marketer of 
olefins, aromatics, polyethylene and polypropylene along with specialty lines such as elastomers, plasticizers, solvents, process fluids, 0x0 alcohols 
and adhesive resins. The company was an industry leader in metallocene catalyst technology to make unique polymers with improved performance. 

In 1955, Socony-Vacuum became Socony Mobil Oil Co. and in 1966 simply Mobil Oil Corp. A decade later, the newly incorporated Mobil 
Corporation absorbed Mobil Oil as a wholly owned subsidiary. Jersey Standard changed its name to Exxon Corporation in 1972 and established Exxon 
as a trademark throughout the United States. In other parts of the world, Exxon and its affiliated companies continued to use its Esso trademark. 

On March 24, 1989, shortly after midnight, the Exxon Valdez oil tanker struck Bligh Reef in Prince William Sound, Alaska, spilling more than 11 
million gallons (42,000 m3) of crude oil. The spill was the second largest in U.S. history, and in the aftermath of the Exxon Valdez incident, the U.S. 
Congress passed the Oil Pollution Act of 1990. Immediately after the spill, Exxon voluntarily paid $300 million to over 11,000 Alaskans and 
businesses affected by the Valdez spill. In addition, the company paid $2.2 billion to clean up Prince William Sound, a process that lasted until 1992, 
when the State of Alaska and the U.S. Coast Guard declared the clean-up complete. Exxon paid $1 billion in settlements with the state and federal 
governments. Virtually all Valdez compensatory damages were paid in full within one year of the accident, and the trial court commended Exxon for 
coming forward "with its people and its pocketbook and doing what had to be done under difficult circumstances." However, a $4.5 billion punitive 
ruling against Exxon is still under appeal. The punitive damages were set by a federal court judge in Anchorage, and have twice been vacated by the 
Ninth Circuit Court of Appeals as excessive. 

In 1998, Exxon and Mobil signed a US$73.7 billion definitive agreement to merge and form a new company called Exxon Mobil Corporation, the 
largest company on the planet. After shareholder and regulatory approvals, the merger was completed on November 30, 1999. 

In 2000, ExxonMobil sold a refinery in Benicia, California and 340 Exxon-branded stations to Valero Energy Corporation, as part of an FTC- 
mandated divestiture of California assets. ExxonMobil continues to supply petroleum products to over 700 Mobil-branded retail outlets in California. 

In 2005, ExxonMobil's stock price surged in parallel with rising oil prices, surpassing General Electric as the largest corporation in the world in terms 
of market capitalization. At the end of 2005, it reported record profits of US $36 billion in annual income, up 42% from the previous year (the overall 
annual income was an all-time record for annual income by any business, and included $10 billion in the third quarter alone, also an all-time record 
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income for a single quarter by any business). The company and the American Petroleum Institute, the Oil and Chemical industry's lobbying apparatus, 
tried to downplay its success in order to avoid consumer criticism by putting up page-long ads in major American newspapers, such as The New York 
Times, The Washington Post, comparing oil industry profits to those of other large industries such as pharmaceuticals and banking. [I 11 [I 21 As an 
illustration, ExxonMobil's $36 billion in profits came on top of $370.6 billion in revenue, with a profit margin of 9.7%. In other words, Exxon netted 
9.7 cents on each dollar of revenue it brought in. By contrast, Microsoft earned 30.8 cents for each dollar of revenue, and Google earned 23.9 cents for 
each dollar of revenue. Starbucks' profit margin was slightly lower than ExxonMobil's, at 7.8 cents for each dollar of revenue. 

Exxon's long-time mascot is a tiger; Mobil's mascot is a red pegasus which dates back to the late 19th century and is one of the oldest marketing 
symbols still in use. 

Corporate governance 

The current Chairman of the Board and CEO of Exxon Mobil Corporation is Rex Tillerson. Tillerson assumed the top position on January 1,2006, on 
the retirement of long-time chairman and CEO, Lee Raymond, who received a highly controversial retirement and severance package of approximately 
$400 Million. 

Board of directors 

Current Exxon Mobil board members are (January 29, 2007) : [13] 

w Michael Boskin, professor of economics, Stanford University 
w William W. George, professor of management practice, Harvard Business School 
w James R. Houghton, Chairman of the Board, Corning Incorporated 
w William R. Howell, Chairman Emeritus, J.C. Penney Company 
w Reatha Clark King, former chairman, Board of Trustees, General Mills Foundation 
w Philip E. Lippincott, retired Chairman of the Board, Scott Paper Company and Campbell Soup Company 
w Henry A. McKinnell, Jr., Chairman of the Board and CEO, Pfizer 
w Marilyn Carlson Nelson, Chairman and CEO, Carlson Companies 
w Samuel J. Palmisano, Chairman of the Board, President and CEO, IBM Corporation 

Walter V. Shipley, retired Chairman of the Board, Chase Manhattan Corporation 
w J. Stephen Simon, Senior Vice President, Exxon Mobil Corporation 
w Rex W. Tillerson, Chairman of the Board and Chief Executive Officer, Exxon Mobil Corporation 

Organization 

ExxonMobil is organized functionally into a number of global operating divisions. These divisions are grouped into three categories for reference 
purposes: 
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Upstream 
Downstream 

rn Chemical 

Operating divisions by category are as follows: 

rn Upstream 
rn ExxonMobil Exploration Company 
rn ExxonMobil Development Company 

ExxonMobil Production Company 
ExxonMobil Gas and Power Marketing Company 
ExxonMobil Upstream Research Company 

Downstream 
rn ExxonMobil Refining and Supply Company 

ExxonMobil Fuels Marketing Company 
rn ExxonMobil Lubricants & Specialties Company 
rn ExxonMobil Research and Engineering Company 
rn ExxonMobil Global Services Company 

m Chemical 
ExxonMobil Chemical Company 

Upstream and Chemical operations are headquartered in Houston, Texas, and the downstream operations are headquartered at the heritage-Mobil 
headquarters in Fairfax, Virginia. 

Largest shareholders 

As of June 30,2006: 

Owner 
Barclays Global Investors 
State Street Global Advisors 
Vanguard Group 
Fidelity Management and Research 
Northern Trust Company 
AllianceBernstein 

Percent 
4.0 
3.1 
2.6 
1.5 
1.4 
1.4 
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JPMorgan Chase 1.3 
Wellington Management Company 1.1 
Capital Research & Management Company 1 .O 
Merrill Lynch Investment Management 0.9 
Bank of America 0.8 
TIM-CREF Investment Management 0.7 
Mellon Financial 0.6 
Goldman Sachs 0.6 
State Farm Insurance 0.6 

Controversies 

Funding of global warming skeptics 

ExxonMobil has drawn criticism as a major funder of organizations campaigning against the scientific opinion that global warming is caused by the 
burning of fossil fuels. British newspaper The Guardian has reported that ExxonMobil has funded, among other groups skeptical of global warming, 
the Competitive Enterprise Institute, George C. Marshall Institute, Heartland Institute, Congress on Racial Equality, TechCentralStation.com, and 
International Policy ~ e t w o r k . [ ~ ] [ ~ ]  The Union of Concerned Scientists released a report in 2007 finding that "ExxonMobil has h e l e d  nearly $16 
million between 1998 and 2005 to a network of 43 advocacy organizations that seek to confuse the public on global warming science."[4] The report 
argued that ExxonMobil uses disinformation tactics similar to those used by the tobacco industry in its denials of the link between lung cancer and 
smoking, saying that the company uses "many of the same organizations and personnel to cloud the scientific understanding of climate change and 
delay action on the issue."[4] These charges are consistent with a 1998 internal ExxonMobil strategy memo statin "Victory will be achieved when B uncertainties in climate science become part of the conventional wisdom" for "average citizens" and "the media." 51 ExxonMobil's support for these 
organizations has also drawn condemnation by the Royal Society, the academy of sciences of the United ~ i n ~ d o m . [ ~ ]  

In August 2006, the Wall Street Journal [141[151 revealed that a YouTube video lampooning A1 Gore, titled A1 Gore's Penguin Army, appeared to be 
astroturfing by DCI Group, a Washington PR firm with ties to ExxonMobil as well as the Republican Party. 

In January 2007 the company appeared to change its position, when vice president for public affairs Kenneth Cohen said "we know enough now - or, 
society knows enough now - that the risk is serious and action should be taken." Cohen stated that as of 2006, ExxonMobil had ceased funding of the 
Competitive Enterprise Institute and "'five or six' similar groups". [16] 

On February 13 2007 ExxonMobil Chief Rex W. Tillerson acknowledged that the planet was warming while carbon dioxide levels were increasing, 
but in the same speech gave an unalloyed defense of the oil industry and predicted that hydrocarbons would dominate the world's transportation as 
energy demand grows by an expected 40 percent by 2030. Tillerson stated that there is no significant alternative to oil in coming decades, and that 
ExxonMobil would continue to make oil and natural gas its primary "I'm no expert on biofuels. I don't know much about farming and I 
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don't know much about moonshine," he said. "There is really nothing [ExxonMobil] can bring to that whole [biofiels] issue. We don't see a direct role 
for ourselves with today's technology," he said.['] 

Foreign business practices 

Investigative reporting by Forbes Magazine raised questions about ExxonMobil's dealings with the leaders of oil-rich nations." ExxonMobil controls 
concessions covering 11 million acres (44,500 kmz) off the coast of Angola that hold an estimated 7.5 billion barrels (1.2 km3) of crude.L9] Forbes 
alle ed that "ExxonMobil handed hundreds of millions of dollars to the corrupt regime of President Jost Eduardo dos Santos in the late 1 9 9 0 s . [ ~ ~ l [ ~ ' ]  
[121A31[141 

In 2003, the Office of Foreign Assets Control reported that ExxonMobil engaged in illegal trade with Sudan and it, along with dozens of other 
companies, settled with the United States government for $50,000.[~~] 

In March 2003, James Giffen of the Mercator Corporation was indicted, accused of bribing President Nursultan Nazarbayev of Kazakhstan with $78 
million to help ExxonMobil win a 25 percent share of the Tengiz oilfield, the third largest in the world. On April 2,2003, former-Mobil executive J. 
Bryan Williams was indicted on tax charges relating to this same transaction. The case is the largest under the Foreign Corrupt Practices ~ c t . 1 ~ ~ 1  This 
series of events is depicted in the film Syriana. 

In a U.S. Department of Justice release dated September 18,2003, the United States Attorney for the Southern District of New York announced that J. 
Bryan Williams, a former senior executive of Mobil Oil Corporation, had been sentenced to three years and ten months in prison on charges of evading 
income taxes on more than $7 million in unreported income, "including a $2 million kickback he received in connection with Mobil's oil business in 
Kazakhstan." According to documents filed with the court, Williams' unreported income included millions of dollars in kickbacks from governments, 
persons, and other entities with whom Williams conducted business while employed by Mobil. In addition to his sentence, Williams must pay a fine of 
$25,000 and more than $3.5 million in restitution to the IRS, in addition to penalties and interest.[[l7]] 

Valdez oil spill disaster 

The March 24, 1989 Exxon Valdez oil spill was one of the most devastating man made environmental disasters ever to occur at sea. Exxon later 
removed the name "Exxon" from its tanker shipping subsidiary, which it renamed "SeaRiver Maritime." The renamed subsidiary, though wholly 
Exxon-controlled, has a separate corporate charter and board of directors, and the former Exxon Valdez is now the SeaRiver Mediterranean. The 
renamed tanker is legally owned by a small, allegedly under capitalized, stand-alone company, which would have minimal ability to pay out on claims 
in the event of a further accident.[17] 

In 2006 U.S. Congressman Dave Reichert (WA-08) demanded ExxonMobil begin paying punitive damages it owes to 33,000 fishermen, businesses 
and affected communities waiting compensation agreed to by ExxonMobil as part of a 12-year old court case settling the damages.[''] 

The U.S. Supreme Court let stand a $5 billion punitive damage verdict against ExxonMobil for its 1989 Exxon Valdez oil spill, rejecting without 
comment an appeal bv the comuanv on grounds of iurv 
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Human rights record 

ExxonMobil is the target of human rights activists for actions taken by the corporation in the Indonesian territory of Aceh. In June 200 1 a lawsuit 
against ExxonMobil was filed in the Federal District Court of the District of Columbia under the Alien Tort Claims Act. The suit alleges that the 
ExxonMobil knowingly assisted human rights violations, including torture, murder and rape, by employing and providing material support to 
Indonesian military forces, who committed the alleged offenses during civil unrest in Aceh. Human rights complaints involving ExxonMobil's 
relationship with the Indonesian military first arose in 1992; the company denies these accusations and has filed a motion to dismiss the suit, which as 
of 2006 is still pending.[20] 

Financial Data 

--- Financial Data -- USD rni1lions[~~1 - - 7ooz-~ I 2003 I 2004 1 2005 

Sales 
Year-end I 204 506 237 054391 252 1358 955 

+ i iiiiiii 

EBITDA 26038 (41220 i51646 7 0 1 8 1  . L  . 1 I Net income,ll  460 2 1  510 i 136 130 

Total Debt 1 10 748 p 545 8 293 17 991 
- - - - -. ... . -- 

See also 

w Exxon Valdez oil spill 

External links 

General information 

w ExxonMobil corporate website 
w Exxon USA website 
w Mobil global website 

Esso global website 
w History of Standard Oil spinoffs and their brands 
w ExxonMobil's most recent conference call transcripts 

Funding given by ExxonMobil 
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ExxonMobil's list of funded organizations, 2005 
ExxonMobil's list of political contributions 

Websites critical of ExxonMobil 

w Bob Is the Oil Guy 
Exxonmobil entry at Knowmore.org 

w Greenpeace UK's page on Esso 
w ExxposeExxon by Defenders of Wildlife 
w Stop Esso (dead link 10/28/06) 
w Exxonsecrets.org by Greenpeace 

w List of organizations funded by Exxon Mobil 
w As the World Burns, a Mother Jones special report on Exxon and global warming 
w http://www.worldoutofbalance.org New documentary released which exposes ExxonMobil's impact on Climate Change 
w http://www.consumersforpeace.org Consumers for Peace initiated the ExxonMobil War Boycott 

ExxonMobil responses to issues 

. ExxonMobil Web Page on Business Ethics & Standards . ExxonMobil Web Page on Climate Change . ExxonMobil Web Page on Valdez Oil Spill 
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Overview 

Worldwide 
The main activities of the ExxonMobil Group are exploration, 
production, transportation and sale of crude oil and natural gas as 
well as the manufacture, transportation and sale of petroleum 
products. 

The group also manufactures and markets petrochemicals and 
participates in coal and minerals mining, and electric power 
generation. 
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United Kingdom 
t: +44 (0)1865 791 391 
e: mail@corporatewatch.org 

In 2000, 82% of the revenues came from refining and marketing; 
1 Ooh from exploration and production; 8% from Chemicals, 8% 
and other revenues were nominal [ I ] .  

UK 
Exploration and production is the largest business area of Esso in 
the UK. However, most of it is done as joint ventures with Shell, 
with Shell as the operator, so Esso isn't very visible. Compared to 
Exxon globally, the downstream and chemical part of their 
operations are smaller. 5% of total. Esso UK is the market leader 
in retailing and has the biggest refinery in the UK. 

Back to top 

Market sharelimportance 

Worldwide 
Exxon is the biggest not state owned oil and gas company in the 
world. According to the Time & Fortune Group's 2001 Fortune 
Global 500 list of the largest companies by revenue, it is the 
biggest corporation [Z]. Worldwide it employs over 100,000 
people. 

Petroleum is mostly sold through Exxon'slEsso's service stations 
of which they have 45,000 in 11 8 countries. Aviation fuel is sold at 
more than 700 airports in 80 countries. ExxonMobil Marine Fuels 
serves more than 300 ports in 70 countries 131. 

UM 
Esso is the biggest petrol retailer in the UK with 1620 stations, of 
which 878 are company owned. Around 70% of the population 
live within a mere two miles of an Esso petrol station. According 
to Esso, their Snack 'n' Shop chain (part of their petrol stations) is 
the largest chain of shops in the oil industry. 

Esso produce 10% of UK oil and gas, while over 15% of all oil 
products used in Britain come from their refinery in Fawley. As for 
gas, Esso supplies almost 9% of the total gas used by UK 
consumers. 

Esso employs about 2800 people. Added to that amount is the 
significant number employed by subsidiary companies and 
contractors working on Esso sites and projects. 

Back to top 
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11  History 

Worldwide 
[This is brief summary and does not go into the history of the 
different ExxonMobil companies] 

The history of Exxon and Mobile is that of a true corporate giant 
It started when John D. Rockefeller and partners formed the 
Standard Oil Company (1 870). By 1878 Standard Oil controlled 
95% of the US refining capacity [4]. This had largely been 
achieved by swallowing all competitors, and getting secret 
rebates from oil and making 'drawback' agreements with the 
railroad [5]. In 1989, Standard Oil officials were indicted for 
violating state anti monopoly laws. Standard Oil was not 
convicted, but this marked the beginning of several attempts to 
curb its power. 

In 1882 the Standard Oil Trust was formed. It was the first trust 
ever formed and was constructed to circumvent Ohio laws 
restricting ownership of out of state companies. In 1890 the 
Sherman Antitrust Act was passed largely in response to 
Standard Oil's monopoly. The U.S. Supreme Court finally broke 
up the Standard Oil trust in 191 1 into 34 different companies. The 
ownership group however, stayed largely the same. Two of the 
spin-off companies were Jersey Standard and Socony, the chief 
predecessor companies of Exxon and Mobil respectively. Over 
the years the two companies spread their interests to all over the 
world [6]. 

During the 1930s when Walter C. Teagle was head of Standard 
Oil, the company forged close ties with I.G. Farben, a firm that 
supported the Nazis and used concentration camp labour. 
Charles Higham (a former New York Times writer and biographer) 
writes in his book Trading With the Enemy: 'From the 1920s on 
Teagle showed a marked admiration for Germany's enterprise in 
overcoming the destructive terms of the Versaille Treaty. His 
lumbering stride, booming tones, and clouds of cigar smoke 
became widely and affectionately known in the circles that helped 
support the rising Nazi Party' [7]. Exxon Mobil's website prefers to 
describe how 'Each company [Jersey Standard and Socony- 
Vacuum] beefed up refining output to supply the Allied war effort 

In 1931 Socony purchased assets of Vacuum Oil and changed its 
name to Socony-Vacuum. Socony-Vacuum became Socony 
Mobil Oil Co. in 1955 and, in 1966, simply Mobil Oil Corp. 
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Jersey Standard changed its name to Exxon Corporation in 1972 
and established Exxon as a trademark throughout the United 
States. In other parts of the world its affiliated companies 
continued to use the Esso trademark. 

In the 1970s, Exxon, Mobil and other companies escalated 
exploration and development outside the Middle East - in the 
North Sea, the Gulf of Mexico, Africa and Asia [9]. 

The biggest public scandal to hit Exxon so far came with the 
Exxon Valdez oil spill in 1989 (see Case Study and Corporate 
Crimes below). 

In 1998, Exxon and Mobil signed a definitive agreement to merge 
and form a new company called Exxon Mobil Corporation. 'This 
merger will enhance our ability to be an effective global 
competitor in a volatile world economy and in an industry that is 
more and more competitive,' was the comment of Lee Raymond 
and Lou Noto, chairmen and chief executive officers of Exxon and 
Mobil respectively. After shareholder and regulatory approvals, 
the merger was completed in November 1999 [ lo ] .  

UK 
Esso started as the Anglo-American Oil Company in 1888, 
producing oil for kerosene lamps. It was only in 1951 that they 

1 became known as Esso. Following the merger of Exxon and 
Mobil in December 1999, it is now a part of the Exxon Mobil 
Corporation. 

Esso has now finalised an alliance with Tesco (See Corporate 
Watch profile of Tesco Plc). Although Tesco claims that it no 
longer sourcs its petrol from Esso in its own brand petrol stations, 

I their alliance sees Tesco Express forecourt shops on the grounds 
of Esso petrol stations. 

Back to top 
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t i o n  o f  its scope  and form shou ld  be  h e l p f u l .  Though its t i t l e  is a u i t e  
a c c u r a t e l y  d e s c r i p t i v e ,  it needs more p r e c i s e  d e f i n i t i o n .  "Chemical, f o r  
example,  is a n o t o r i o u s l y  e l a s t i c  a d j e c t i v e .  A b r i e f  d e s c r i p t i o n  o f  t h e  
book ' s  c o n t e n t s  and arrangement w i l l  e n a b l e  you t o  r e f e r  t o  i t  wi th  c o n f i -  
dence. 

As e v e r v  r e s e a r c h  worker o u i c k l v  l e a r n s .  " n e e a t i v e  d a t a "  a r e  u s e f u l  i n  
t h a t  t h e y  s a v e  t ime  by t e l l i n g ' u s  whi t  n o t  t o  do.- his book is not  a  chemi- 
c a l  d i c t i o n a r y .  Accord ing ly ,  you w i l l  look  i n  v a i n  h e r e  f o r  "sodium bypo- 
s u l f i t e "  o r  its s t r i c t l y  chemica l  synonym, "sodium t h i o s u l f i t e . "  

You w i l l  however f i n d  l i s t e d  t h i s  c h e m i c a l ' s  commercial  synonyms, 
"hypo" and " a ~ t i c h l o r "  and t h e  t r a d e  ;ame "H p o r i c e  (Mal l inckrod t ) :  sodium 
h y p o s u l f i t e ;  pho tograph ic  d e v e l o p e r ,  whicK means t h a t  Hyporice is sodium 
h y p o s u l f i t e  made by t h e  Mal l inckrod t  Chemical  Works and s o l d  s p e c i f i c a l l y  
th rough  t h e  pho tograph ic  t r a d e  a s  a  d e v e l o p i n g  a g e n t .  By r e f e r e n c e  t o  t h e  
Index o f  Manufac tu re r s ,  you f i n d  t h i s  f i r m ' s  a d d r e s s :  2nd and Mal l inckrod t  
S t r e e t s ,  S t .  L o u i s ,  Missour i .  

T h i s  example s e r v e s  t o  make c l e a r  how t h e  commercial  synonyms and t h e  
t r a d e  names a r e  d i s t i n g u i s h e d  i n  t h e  f o l l o w i n g  pages.  The former a r e  en-  
t e r e d w i t h  a s m a l l  f i r s t  l e t t e r ;  t h e  l a t t e r  w i t h  a  c a p i t a l  f i r s t  l e t t e r .  
Fur the rmore  e a c h  t r a d e  name is immediately fo l lowed  by a k+?y word o r  
i n i t i a l s  i n  p a r e n t h e s i s  which i n d i c a t e s  t h e  f i r m  t h a t  c o n t r o l s  o r  u s e s  t h i s  
p a r t i c u l a r  t r a d e  o r  brand name. 

I t  h a s  of l a t e  become a n e c e s s i t o u s  h a b i t  t o  c a l l  many chemica l s ,  e s -  
p e c i a l l y  complex o r g a n i c  compounds, by i n i t i a l s  which r e c a l l  t h e i r  p roper ,  
m u l t i s y l l a b i c  names. I t  began. I r e c a i l .  w i t h  t h e  u s e  o f  "Dffi" f o r  d i -  
~ h e n v l h a n i d l n e  when it was- in t roduced  a s  a  r u b b e r  a c c e l e r a t o r  some s c o r e  
bf ykaFs ago. "DDT" f o r  t h e  i n s e c t i c i d e  d ich lorodiphenyl - t r ich loroe thane  
is a f a m i l i a r  c u r r e n t  example o f  t h i s  usage.  Although i t  is typograph i -  
c a l l y  o b l i g a t o r y  t o  p r i n t  t h e s e  nicknames o f  t h e  l a b o r a t o r y  i n  c a p i t a l  l e t -  
t e r s  -- r e s e r v e d  t o  i n d i c a t e  t r a d e  names -- t h e  f a c t  t h a t  t h e y  a r e  i n  com- 
mon u s e ,  t r u e  g e n e r i c  t e r m s ,  is shown by t h e  absence  behind- them of t h e .  
m a n u f a c t u r e r ' s  key i n  p a r e n t h e s i s .  

The nomenclature o f  t h e  o r g a n i c  compounds becomes i n c r e a s i n g l y  complex 
and is confused by d i f f e r e n t  sys tems  ~ ~ h i c h  have t h e i r  s t o u t  advoca tes .  
There is a marked tendency t o  u s e  names t h a t  make unmis takab ly  p l a i n  t h e  
s t r u c t u r e  a s  w e l l  a s  t h e  compos i t ion  o f  t h e s e  chemica l s .  A s  a  r e s u l t ,  many 
of t h e  o l d e r  t e rms  o f  o r g a n i c  c h e m i s t r y  ten! t o  become commercial  terms.  
The t r a n s i t i o n  o f  " c a r b o l i c  a c i d "  t o  "phenol t o  "phenyl h y d r a t e "  t o  "hy- 
droxybenzene" i l l u s t r a t e s  t h i s  tendency.  Having i n  mind t h e  layman who 
w i l l  c o n s u l t  t h e s e  pages ,  a  number o f  t h e  more common o f  t h e s e  o l d e r ,  
f a m i l i a r  t e r m s  have been  inc luded .  

Of t h e  making o f  chemica l  t r a d e  names t h e r e  1 6  no end.  For sound com- 
m e r c i a l  r e a s o n s  m a n u f a c t u r e r s  seek  t o  i d e n t i f y  t h e i r  p roduc t  q u i c k l y  and 
unmistakablv.  T h i s  p r a c t i c e  is encouraged by t h e  i n c r e a s i n ~  complex i ty  o f  
compounds: - bv t h e  i n b r e a s i n e  commercial-deveionment o f  s n e c I a l t i e s :  and bv 
t h e ' i n c r e a s i n g  e f f o r t s  of makers t o  sell t o  t h e  u l t ima te ' consumer . '  I n  t h e  
s h a r p  c o m p e t i t i v e  b a t t l e ,  t h e  t r a d e  name h a s  proved a v a l u a b l e  weapon. 
Trade-named s p e c i a l t i e s ,  manufactured and marketed by t h e  l a r g e s t  p roducers  
of t h e  s t a n d a r d ,  o l d - l i n e  heavv c h e m i c a l s .  a r e  now s o l d  i n  t h e  household,  
t h e  au tomot ive , . and  t h e  a g r i c u l t u r a l  f i e l d s .  These  c o i n e d  words a r e  wide ly  
employed t o  d e s i g n a t e  a  g r e a t  v a r i e t y  of c o a t i n g s ,  l u b r i c a n t s ,  and f a b r i c s .  



The terms l i s t e d  i n  t h i s  book a r e  confined t o  t h e  chemicals and t h e  
chemical  s p e c i a l t i e s  s o l d  i n  t h e  i n d u s t r i a l  f i e l d .  I t  i n c l u d e s  a hos t  o f  
s p e c i a l t i e s  used i n  t h e  t e x t i l e ,  t h e  m e t a l l u r g i c a l ,  t h e  p a i n t  and v a r n i s h ,  
t h e  perfume and o t h e r  i n d u s t r i e s .  I t  does  no t  i n c l u d e  such s p e c i a l t i e s  a s  
shoe and f u r n i t u r e  p o l i s h e s ,  c l e a n s i n g  a g e n t s ,  moth r e p e l l e n t s ,  f l a v o r i n g  
e x t r a c t s , '  e t c . ,  so ld  t o  t h e  genera l  publ ic .  There a r e  n a t u r a l l y  many bor- 
d e r l i n e  i tems.  Many d e t e r g e n t s  a r e  s o l d  t o  l a u n d r i e s ,  t o  d a i r i e s ,  and t o  
housewives. The r u l e  has  been t o  list those  products  t h a t  a r e  so ld  t o  
manufacturers,  inc lud ing  fa rmers  and o r c h a r d i s t s ,  f o r  u s e  i n  t h e i r  own pro- 
d u c t i v e  opera t ions .  

A word a s  t o  t h e  d e f i n i t i o n s  - t h e s e  comprise genera l ly  two p a r t s ,  
separa ted  by a semicolon: f i r s t ,  t h e  composit ion,  and second, t h e  c h i e f  
uses .  More and more manufacturers a r e  r e v e a l i n g  t h e  composit ion o r  t h e  
formula of t h e i r  s p e c i a l t i e s .  I n  f a c t ,  i n  t h e  c a s e  of chemicals , so ld  f o r  
u s e  i n  s y n t h e s i s  o r  f u r t h e r  p rocess ing  knowledge of t h i s  s o r t  is e s s e n t i a l  
t o  t h e  prospec t ive  buyer. Wherever ; h i s  information is made a v a i l a b l e  i t  
is i ~ c l u d e d .  

The u s e s  recorded a r e  i n d i c a t i v e  r a t h e r  than  i n c l u s i v e .  For f a m i l i a r  
chemicals o r  compounds they have f r e q u e n t l y  been omitted w i t h  t h e  purpose 
of keeping t h i s  volume w i t h i n  bounds. The u s e s  of many i tems  a r e  l i t e r a l l y  
a leg ion  and i n  many c a s e s  t h e  a p p l i c a t i o n s  b r e  exceedingly s p e c i a l i z e d ,  SO 
t h a t  u s e r s  a r e  urged t o  w r i t e  t h e  manufacturers d i r e c t  -- hence t h e  index 
wi th  t h e i r  addresses  -- f o r  d e t a i l e d  information.  Al l  t h e  d a t a  suppl ied  by 
them could no t  be p r a c t i c a l l y  included here .  

This  book has  been compiled i n  t h e  main from informat ion  suppl ied  by 
t h e  manufacturers themselves. Nearly f i v e  hundred l e t t e r s  of i n q u i r y  were 
s e n t  ou t .  To t h e  v a s t  major i ty  of t h e s e  t h e  f i r m s  r e p l i e d  wi th  p r i c e  lists 
and c a t a l o g s .  For t h e i r  c o r d i a l  coopera t ion  I am most -gra te fu l .  

In  t h e  o r i g i n a l  checking of t h i s  grkat  mass o f  d a t a ,  I have had t h e  
valued a s s i s t a n c e  of Professor  William Huber of t h e  T e x t i l e  Department of 
t h e  Rhode I s land  School of Design and of Dr. E l b e r t  Weaver of t h e  f a c u l t y  
of P h i l l i p s  Exeter Academy. My thanks  a r e  due,  t o o ,  t o  my s e c r e t a r y ,  H i s s  
Barbara Trumbull f o r  an e x t r a o r d i n a r  t a s k  of t y p i n g  and a s s i s t a n c e  i n  
proof read ing  a d  t o  Mrs. h y n e s  f o r  t i e  met icu lous  work of a l p h a b e t i z i n g  
and proofreading.  

I t  is t h e  s i n s  of omission t h a t  plague t h e  a u t h o r  of a work of t h i s  
s o r t ,  and d e s p i t e  a l l  c a r e  t o  make t h i s  d i c t i o n a r y  comprehensive w i t h i n  its 
p a r t i c u l a r  f i e l d ,  I cannot hope t h a t  it is complete. With new te rms  and 
t r a d e  names coming i n t o  use  almost d a i l y ,  i t  is reasonable  t o  look forward 
t o  subsequent e d i t i o n s  t o  keep t h i s  r e f e r e n c e  work up-to-date,  and I w i l l  
a p p r e c i a t e  i t  i f  u s e r s  and manufac turers  w i l l  c a l l  my a t t e n t i o n  t o  omis- 
s i o n s .  

W i l l i a m  Hnynes 

Stonecrop Farm 

Stonington , Conn. 

KEY TO MANUFACTURERS 
(with Addresses) 

MC: American A g r i c u l t u r a l  Chemical Co., 50 Church S t . ,  New York, N.Y. 
A-D-U: Archer-Daniels-Uidland Co., Roanoke Bldg., Minneapolis ,  Minn. 
Abbot: S.L. Abbot Co., 135  King S t . ,  San Franc isco  C a l i f .  
Abrasive: Abrasive Div., Simons Saw Co. , 5500 ~ a c o h y  S t . ,  P h i l a d e l p h i a ,  

Pa. 
Accord: Accord Chemical Corp. ,  Accord, Mass. 
Acheson: Acheson C o l l o i d s  Corp., P o r t  Huron, Mich. 
Acme Refin.: Acme Ref in ing  Co., W. 56th S t . ,  Cleveland,  Ohio 
Acme White Lead: Acme White Lead & Color Works, 8250 S t .  Auhin Ave., 

D e t r o i t .  Yich. 
~ d d r e s s o g r a p h :  Addressograph-Multigraph Corp., Cleveland,  Ohio 
Adhesive: Adhesive Products  Corp., 1660 B w n e  Ave New York N.Y. 
Advance Solvents:  Advance S o l v e n t s  & Chemical ~ o r i : ,  245 5 t h 1 ~ v e . ,  New 

York. N.Y. 
Afta:  ~ f t a  Solvents  Corp., 470 W. 128th  S t . ,  New York, N.Y. 
Agfa: Agfa Ansco Corp., Binghamton, N.Y. 
Agicide:  Agicide Labora tor ies .  4668 Teutonia Ave Milwaukee, W i s ,  
Agkem: Agkem Inc. ,  506 E. Main S t . ,  Quincy, 111:' 
Ahco: ~ m o l d ' E o f f m s n  & Co., Inc. .  55  Canal S t . ,  Providence R.I .  
A i r  Reduction: A i r  Reduction S a l e s  Co., 60  E. 42nd S t . ,  ~ e i  York N.Y. 
Aktivin:  Akt iv in  Div., Eeyden Chemical Corp., 393 7 t h  Ave., New Pork,  N.Y 
Albi:  Alb i  Chemical Corp., 9 Park P l . ,  New York, N.Y. 
Alco: Alco O i l  & Chemical Corp., Trenton Ave. & William S t . ,  P h i l a d e l p h i a  

Pa. 

A l l i e d  Mills: A l l i e d  Mills Inc. ,  Board of Trade Bldg., Chicago,  I l l .  
A l l i s o n :  William M. ~ l l i s o ;  & Co., 162 Water S t . ,  New York, N.Y. 
Alox: Alox Corpora t ion ,  Niagara F a l l s  N.Y. 
Alpha: Alpha Corpora t ion ,  Greenwich, tonn.  
Alrose:  Al rose  Chemical Co., 180 M i l l  S t . ,  Cranston R.I. 
Alston-Lucas: Alston-Lucas P a i n t  Co., 1031 N. ~ h r o o i  S t . ,  Chicago,  Ill,  
Althouse:  Althouse Chemical Co., Pear S t . ,  Reading, Pa. 
Aluminum: Aluminum Co of America, Gulf Bldg., P i t t s b u r g h  Pa. 
Aluminum Flake:  ~ luminum Flake  Co., 965 Worcester Road, ~ L r b e r t o n ,  Ohio 
Aluminum Ore: Aluminum Ore Co., 3300 Missouri  S t . ,  Eas t  S t .  Louis,  I l l .  . 
Amalgamated: Amalgamated Chemical Corp., O n t a r i o  & Rofer .S ts . ,  P h i l a d e l -  

ph ia .  Pa. 
Amecco: Amecco Chemicals Inc . ,  Benderson, Nev. 
Amend: Amend Drug & chemical  Co., 117 E. 2 4 t h  S t . ,  New York, N.Y. , Am. Algin: American Alg in  Products  Co Duluth,  Minn. 
Am. Ahi l ine :  American A n i l i n e  Product:: Inc . ,  50 Union Sq. E . ,  New York, 

N v 
Am. j i i i i i n e  & Extrac t :  American A n i l i n e  & Extrac t  Co., Venango Bi P S t s . ,  

Ph i lade lphia  Pa. 
Am. Anode: ~ m e r i c a n  Anode, Inc . ,  60 Cherry S t . .  kkron Ohio 
Am. Bitumuls: American Bitumuls Co., 200 Bush S t . ,  Sah F r a n c i s c o  C a l i f .  
Am.-British: American-Brit ish Chemical Suppl ies ,  Inc . ,  180 ~ a d i s A n  Ave., 

New York. N.Y. 
Am. Can: American Can Co., 230 Park Ave., New York, N.Y. 
Am. Cel lu lose :  American C e l l u l o s e  Co., Pendleton P ike ,  I n d i a n a p o l i s ,  Ind. 
Am. Chem. Pa in t :  American Chemical P a i n t  Co., Ambler, Pa. 



2 Am. Chlorophyll  

Am Chlorophyll: American Chlorophyll  Co., Alexandria,  Va. 
~ m :  Choles te ro l :  American Choles te ro l  Products Co., Milltown, N. J .  
Am. Col lo id :  American Col lo id  Corp., 919 N. Michigan Ave., Chicago, I l l .  
Am. Crayon: American Crayon Co., 1706 Bayes Ave., Sandusky, Ohio 
Am. Cvanamld: American Cvanamid & Chemical Corp., 3 0  Rockefe l le r  P laza ,  

Am. 
Am. 
Am. 
Am. 
Am. 
Am. 

Hew ~ o r k .  N.Y. 
D i e t a i d s  American D i e t a i d s  Co. , Inc., Yonkers, N.B.  isi infect in^: American D i s i n f e c t i n g  Co., Inc.  , Sedal ia  , MO. 

Dyewood: American Dyewood Co., 22 E. 40th S t .  New York N.Y. 
Enka: American Enka Corp., 206 Madison Ave., ljew York, k . ~ .  
Ext rac t :  American Ext rac t  Co., Port  Allegany, Pa. 
F l r s t o l i n e :  American F i r s t o l i n e  Corp., 420 Lexington Ave., New York, 
N.Y. 

Am. Fluoride:  American F l u o r i d e  Corp., 151  W.  1 9 t h  S t . ,  New York, N.Y. 
Am. Gum: American Gum Products Co., 500 5 t h  Ave., New York N.Y. 
Am. Bard Rubber  American Bard Rubber Co., 11 Mercer S t . ,  ljew York, N.Y. 
Am. LaFrance: American-~a~rance-FoQmite Corp., 250 W. 57th S t . ,  New York, 

N.Y. 
Am. Lanolin: American Lanolin Corp., 13 Rai l road  S t . ,  Lawrenpe, Mass. 
Am Lecithin: American L e c i t h i n  Co., 75 Varick S t .  New York, N.Y. 

. ~ m :  :fiber: American Lumber & Treat ing  Co., 332 S.'Michigan Ave., Chicago, 
111. 

Am. Machine: American Machine & Foundry Co., 511 5 t h  Ave., New York, N.Y. 
Am. Maize: American Maize-Products Co., 100 E. 42nd S t . ,  New York, N.Y. 
Am. Marietta: American-Marietta Co., 3400 13th  Ave., S.W., S e a t t l e ,  Wash. 
Am. Metal: American Uetal  Co.. 61  Broadway, New York, N.Y. 
Am. Hinl. S p i r i t s :  American Mineral S p i r i t s  Co., 230 N. Mlchigan Ave., 

Chicago I 1 1  
Am. Pipe: kmerican Pipe  & Const ruc t ion  Co., Box 3428, Terminal Annex, Los 

Angeles, C a l i f  
Am. P l a s t i c s :  ~ m e i i c a n  P l a s t i c s  Corp.. 225 W. 34 th  S t . ,  New York, N.Y. 
Am. Polymer: American Polymer Corp., 101 F o s t e r  S t . ,  Peabody, Mass. 
Am. Potash: American Potash & Chemical Corp., 122 E. 42nd S t . ,  New York, 

n .  I .  

Am. Prods. Mfg.: American Products Manufacturing Co., Oleander & Dublin 
S t s . ,  Nem Orleans La. 

Am. Resinous: ~ m e r i c L n  Resinous Chemical Co., Peabody, Mass. ' 

Am. ;mElting: American Smelting & Refining Co., 120 Broadway, New York, 
n.  x .  

Am. Solder:  American Solder & Flux Co., 2152-4 E. Norr i s  Ave., Phi lade l -  
phia ,  Pa. 

Am. Turpentine:  American Turpentine & Tar Co., 52 Vanderbil t  Ave., New 
~ o r k ,  N.Y. 

Am Viscose: American Viscose Co., 350 5 t h  Ave., New York. N.Y. 
~ m :  Zinc S a l e s :  American Zinc S a l e s  Co., 818 O l i v e  S t . ,  S t .  Louis 
Ampion: Ampion Corporation,  47-02 5 t h  S t . ,  Long I s l a n d  C i t y ,  N.Y. 
Anders: Anders Chemical Corp., East  Rutherford,  N.J. 

, Anderson, F.E.: F.E. Anderson O i l  Co.. Por t land ,  Conn. 
Anderson-Prichard: Anderson Pr ichard  O i l  Corp., Apco Tower Bldg., 

I, no. 

Oklahoma 
C i t y ,  Okla. 

Anderson-3tolz: Anderson-Stolz Corp.. 1731 Walnut S t . ,  Kansas C i t y ,  Mo. 
Andress: W.R.E. Andrews S a l e s  Co., 1505'Race S t . ,  Phi lade lphia ,  Pa. 
Anfo: Anfo Company, 3129 Elmwood Ave., Oakland, C a l i f .  
Angel: 8. Reeve Angel & Co.. 7 5  Spruce S t . ,  New York N.Y. 
Anabacher: Anshacher-Seigle Corp., Chestnut S t . ,  ~ o s G b a n ~ ,  S t a t e n  I s l a n d ,  . 

" "  n.1. 
Ansul: Ansul Chemical Co., U a r i n e t t e ,  Wis. 
Antipyros: Antipyros Company 1175 Manhattan Ave., Brooklyn, N.Y. 
Ant i septo l :  Ant i septo l  Com aAy 5224 Northwest E i  hway, Chicago, I 
Apex: Apex Chemical Co., 215 W: 34 th  St. ,  New ~ o r & l ,  N.Y. 
Apex Hotor: Apex Motor Fuel Co., 1401 W. North Ave., Chicago, I l l .  
Aqua-Sec: Aqua-Sec Corporation,  1450 Broadway, New York, N.Y. 
Arabol: Arabol Manufacturing Co., 110 E. 42nd S t . ,  New York, N.Y. 
Arapahoe: Arapahoe Chemicals Inc. 28DO Pear l  S t . .  Boulder,  Colo. 
Arco: Arco Company, 7303 ~esAemer  Ave., Cleveland, Ohio 
Ar is ta :  A r i s t a  O i l  Products Co., 135 Front S t . ,  New York, N.Y. 
Ariz. Mineral: Arizona Uinera l  Corp., Yuma, Ariz. 
Arkansas: Arkansas Company. 185 Foundry S t . ,  Newark, N.J. 
Amour: Armour & Co., 1355 W. 3 1 s t  S t . ,  Chica o I11 
Armstfang Cork: Armstrong Cork Products Co., 885 ~ o n i o r d  Ave., L.an 

rd . 
d . - t i 0 .  A r ~ m ~ t l c  PTO~UC~EI .  Inc.. 1 5  B .  30th  at . .  New York, N.Y. 

a s t e r ,  
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A r t i c :  A r t i c  Chemical & Combustion Engineer Corp., 209 King S t . ,  Brooklyn, 
N Y. 

~ s h c i i i t :  Ashcraf t-Wilkinson Company, Trus t  Co. of Georgia Bldg., A t l a n t a ,  " - rra . 
Asphalt:  Asphalt  Emulsion S e r v i c e ,  Inc . ,  331 Madison Ave., New York, N.Y. 
Assoc. Chemists: Associa ted  Chemists, I n c . ,  1906 N. E a l s t e d  St . ,  Chicago, 

I l l .  
A t l a n t i c  Chem. : A t l a n t i c  Chemical Co., 2072 Smith S t . ,  Centerda le ,  R. I .  
A t l a n t i c  Refin.: A t l a n t i c  Ref in ing  Co., 260 S. Broad St. ,  P h i l a d e l p h i a ,  

Pa. 
A t l a n t i c  Research: A t l a n t i c  Research Corp., 812 N. F a i r f a x  S t . ,  Alexandria,  

v11 
~ t l a s " & w d e r :  A t l a s  Powder Co., Delaware T r u s t  Bldg Wilmington, Del. 
A t l a s  Refin:  A t l a s  Refinery Inc. .  142 Lockwood ~ t . : ' ~ e w a r k ,  N.J. 
Attapulgus:  At tapulgus  ~ l a y ' c o . ,  Wilmington Del.. 
Ault  & Wiborg: Ault  & Wibora Div., ~ n t e r c h e i i c a l  Corn.. P.O. Box 17. . , - - 

Evanston S t a t i o n ,  C i n c i n n a t i ,  Ohio 

B.B. Chem.: B.B. Chemical Co,, Cambridge, Mass. 
Bachmeier: Bachmeier & Company 438 W. 37 th  S t . ,  New York, N.Y. 
Baer: Baer B r o t h e r s ,  438 W. 3 7 h  S t . ,  New York, N.Y. 
Bai rd  & McGuire: Bai rd  & McGuire, Inc . ,  Bolbrook, Mass. 
B a k e l i t e -  B a k e l i t e  Corporation,  30 E. 42nd S t . ,  New York N.Y. 
Baker c a i t o r  Oi l :  Baker Cas tor  O i l  Co., 120 Broadway, ~ e i  York, N.Y. 
Baker, J.T.: J.T. Baker Chemical Co., P h i l l i p s b u r g h  N.J. 
Barium: Barium Reduction Corp., South Char les ton  W : V ~  
Baroid: Baroid S a l e s  Div., Nat ional  Lead Co., 83b ~ u c o k u n  S t . ,  Los 

Anaeles. C a l i f .  
~ a r r e t f :  ~ a r r e t t  Div., A l l i e d  Chemical & Dye Corp., 40 Rector S t . ,  New - 

York. N Y. - . - -  
Basic  R e f r a c t o r i e s  Inc. ,  Banna Bldg., Cleveland, Ohio 

Bauer & Black: Bauer &  lick Div.,  Kendall  Co., 104 E. 25th S t . ,  New York, 
N v .. . . . 

Baugh: Baugh Chemical Co., 25 S .  Calver t  S t . ,  Balt imore,  Ud. 
Bausch & Lomb: BaUsch & Lomb O p t i c a l  Co., Rochester N.Y. 
Bay Chem.: Bay Chemical Co., 1048 Constance S t . ,  ~ e ;  Or leans ,  La. 
Bayl i s :  Walter S. B a y l i s  Huntington Park. C a l i f .  
Beach: Beach Soap Co., 155 Lawrence S t . ,  Lawrence, Mass. 
Beacon: Beacon Company, 8 9  Bickford St . ,  Boston Mass. 
Becco: Becco S a l e s  Coro.. S t a t i o n  B B u f f a l o  N ' Y  
Beck: Ar thur  Beck Co. ,-6022 ~lackst6ne-~iei;'~hiiigo, I l l .  
Bee: Bee Chemical Co., 63 E. Lake S t . ,  Chicago, I l l .  
Behr-uanning: Behr-Manning Corp., Troy, N.Y. 
B e l l :  B e l l  Chemical Co., 1 9  W. 44th  S t  New York, N.Y. 
B e l l  Tel. :  B e l l  Telephone ~ a b o r a t o r i e s ;  '463 West S t . ,  New York, N.Y. 
Benda: George Benda, Inc., Boonton N J .  
Bendix: Bendix Chemical Corp., 4 2 0 ' ~ e x i n g t o n  Ave., New York, N.Y. 
Bennett :  Ar thur  E. Bennett  & Co., 109 W. Aus t in  Ave. Chicago, I l l .  
Bens: Bens Chemical Co.. 415 F r a n c i s  S t . .  Jackson. ~ich. 
Benson: Benson Process ~ n ~ i n e e r i n z  Co. . . ~ d e n - - ~ . Y :  
Berger: Louis J .  Berger &-son, 735 ~ r $ d r a y ; ' ~ e i - k o r k ,  N.Y. 
Bergstrom: Bergstrom Trading Co.. Inc 233 Broadway New York N.Y. 
Bernard: Bernard Color & Chemical ~ o r p : ,  333 Hudson i t , ,  New ~ h r k ,  N.Y. 
Berry: Berry B r o t h e r s ,  211 Lieh S t . ,  D e t r o i t ,  Wich. 
Bersworth: Bersworth Chemical Co.. Framinaham. Mass. 
Bick: Bick & Company I n c  12th  & Bern s i s . T ' ~ e a d i i ~ ,  Pa. 
Bihn: Bihn & Wolff c;. , 4650 Almond S t . ,  P h i l a d e l p h i a ,  Fa. 
Bingham. Bingham Brothers  Co., 154 Nassau St . ,  New York, N.Y. 
B i ~ e y  & Smith: Binney B Smith Co 
Biof en: Biofen Labora tor ies  
Birk:  Glover U. B i r k .  New ~ i h  

Bick: Bick & Company I n c  12th  & Bern ~ i s . T ' ~ e a d i i ~ ,  Pa. 
Bihn: Bihn & Wolff c;. , 4650 Almond S t . ,  P h i l a d e l p h i a ,  Fa. 
Bingham. Bingham Brothers  Co., 154 Nassau St . ,  New York, N.Y. 
B i ~ e y  & Smith: Binney B Smith Co., 4 1  E. 42nd St  Nem York, N.Y. 
Biofen: Biofen L a b o r a t o r i e s ,  14 6 t h  st., ~ r i d ~ e p o i t ,  ~ o n n .  
Birk:  Glover U. B i r k .  New Alhanv. Ind. 
~ i s c h o f f :  E r n s t  ~ i s c h o i f  CO., I;& -- i iory ton  Conn. 
Blakeslee:  G.S. Blakes lee  B Co., i s 4 2  52nd &e., Cicero,  Ill. 
Blictman: S Blickman Inc. ,  Veehauken. N.J. 
Bloede: v i c t o r  G. ~ l o & d e  Co. , Inc. ,  701 Caton S t .  , Baltimore,  Md. 
Blue Ridge: Blue Ridge Talc  Co., Henry. Va. 
Bocon: Bocon Chemical Co., 18 W. 3 7 t h  S t  New York, N.Y. 
Bol: Bol,  Ltd., 118 E. 25th  S t . ,  New ~ o r i :  N.Y. 
Boler: Boler  Petroleum Co.. Widener Bldg., Phi lade lphia ,  Pa. 
Bopi-Whittam: Bopf-Vhittnn Corpora t ion ,  1135-53 0 .  E l i z a b e t h  Ave. Linden. 
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Borden: The Borden Company 350 Madison Ave New York N Y 
Rorne Scrvmer :  Borne ~ c r v k s e r  Co.. 632 S. i i o n t  S t . .  b l i z a k t h .  N.J. 
Bis't 'in-~i;;;iih: B i i t i n  vai-nish CO; ; Eve re t t ,  Mass. ' 

Boweys: Boweys, Inc . ,  401 Y. Superior S t . ,  Chicago, I l l .  
Bradford Penn: Bradford Penn Refining Corp. , Brown Ave. , Cl arendon, Pa. 
Braz i l :  B raz i l  O i t i c i c a ,  Inc . ,  80 Broad S t . .  New York, N.Y. 
Breeze: Breeze Corporations,  Inc . ,  41  S. 6 th  St. .  Newark N.J. 
Briggs: Y. A .  Briggs Bitumen Co., Inc.  , 3335 Richmond S t : ,  Phi ladelphia ,  

r a  . 
Bronze Powder: Bronze Powder Yorke Co. , Elizabeth ,  N.J. 
Brooklyn: Brooklyn Color Works. Morgan &Norman Aves., Brooklyn, N.Y. 
Brown: Brown Company, 500 5 th  Ave.. New York, N.Y. 
Brown Petroleum: R. J .  Brown Petroleum Co.. 1416 Wittenberg S t . ,  

st. Louis, no. 
Bruning: Charles Bruning Co., I nc . ,  102 Reade S t . ,  New York, N.Y. 
Bryant: Bryant Chemical Corp.., 6 North S t . ,  North Quincy Mass. 
Buchanan: C. G. Buchanan Chemical Co., 4680 Baker Ave., Cincinnat i .  Ohio. 
Buchsbaum: S. Buchsbaum & Co., 1737 S. Michigan Ave.. Chicago, Ill. 
Buckeye: Buckeye Products Co., 38 Main S t . ,  Cincinnat i ,  Ohio. 
Buckeye Fabric:  Buckeye Fabric-Finishing Co., Coshocton, Ohio. 
Buckingham: Buckingham Wax Corp., 51-03 Van Dam S t . ,  Long I s l and  C i t y ,  

N . I .  
Buffalo Extrac t :  Buffalo Extrac t  & Supply Co., 717 Elk  S t . ,  Buffa lo ,  N.Y. 
Burkart:  Burkart-Schier Chemical Co., 1206-28 Chestnut S t . ,  Chattanooga, 

Te nn . 
Burns: Allen Burns Co., 93 Inwood P l . ,  Buffalo,  N.Y. 
Buromin: Buromin Company, Hagan Bldg., P i t t sburgh,  Pa. 

CCC: Carbide & Carbon Chemicals Corn.. 30 E. 42nd S t . .  New York. N.Y. 
c;-P. ~hemical ;  C;-P; ~ h e k c a i  ~ o l v ; n t s  I&. ,-GO park P1. , Newark, N.J. 
Cabell:  ~ a b e l i  Chemical Co., Commerce ~ ; e .  & 21st  S t . ,  Huntington, W.Va. 
Cabot. Godfrey: Godfrey L. Cabot, I nc . ,  77 Franklin S t . ,  Boston, Hass. 
Cabot, Sam'l:. Samuel Cabot, I nc . ,  141 Milk S t . ,  Boston, Mass. 
Calco: Calco Chemical Div.. American Cvanamid Co.. Bound Brook. N.J. 
&led: Caled Products Co. , 'Brentwood , kd. 
Calgon: Calgon. I nc . ,  Hagan Bldg., P i t t sbu r gh ,  Pa. 
Calman: Emil Calman Corp., 112 E 19th  S t . ,  New York N.Y. 
Ca l i f .  Ind. Mn l s .  : Cal i fo rn i a  ~ i d u a t r i a l  Minerals d., P r i a n t ,  C a l i f .  
Ca l i f .  Snrav: Ca l i f o rn i a  Surav Chemical Co.. Lucas O Ortho Way. - .  

~ich;Ponh, Ca l i f .  
Campbell: John Campbell Ir Co., 75 Hudson S t . ,  New York, N.Y. 
Car. Aniline: Carolina Aniline Pt Ext r ac t  Co., P.O. Box 2386, Cha r lo t t e ,  

N.C. 
Carbic: Carbic Color &Chemical Co.. Inc. .  451-453 Washinaton S t . ,  

New York N.Y. 
Carbogen: ckbogen  Chemical Co. , Bel l  Terminal, Garwood, N. J .  
Carbola: Carbola Chemical Co., Inc . ,  Natural Bridge, N.Y. 
Carboline: Carboline Company, 7603 Poreythe Blvd.,  S t .  Louis, Mo. 
Carbolineum: Carbolineum Wood Preserving Co.. 528 W. Hiahland S t . .  

Milwaukee. Wis. - --- 

Carbonic: ~ a i b o n i c  Products Co., Tulsa.  Okla. 
Carborundum: Carhorundum~Company, Niagara F a l l s ,  N.Y. 
Cargi l le :  R. P. Ca rg i l l e ,  118 Liber ty  S t . ,  New York. N.Y. 
Ca r l i s l e :  C a r l i s l e  Chemical Works, Reading Rd. .  Reading, Ohio. 
Carman: Cawan & Company, 629 Y. 27th  S t . ,  New York, N.Y. 
Carpenter-Morton: Carpenter-Morton Company, 77 Sudbury S t . ,  Boston, Mass. 
Case Hardening: Case Hardening Service Co., 2281 Scranton Rd., Cleveland, 

Ohio. 
Casein: Casein .Compqny Div., Borden Company, 350 Madison Ave., New York. 

n.1. 
Cata l in :  Cata l in  Corporation, 1 Park Ave., New York, N.Y. 
Cataract:  Catarac t  Chemical Co., Inc . ,  90 Rapin P l . ,  Buffalo,  N.Y. 
Celanese: Celanese Corp. of America, ' l80 Hadieon Ave., New York, N.Y. 
Celcure: Celcure Wood Preserving Corp., 1040 E. 8 th  St . ,  Jacksonvi l le ,  

Fla.  
Celotex: Celotex Corporation 919 N. Michigan Ave Chica 0, I l l .  
Centra l  Chem. : Centra l  ~ h e m i 6 a l  Corp. of Haryland: '29 N. !onatban S t . ,  

Hagers town, Md . 
Central  Ill.: Centra l  I l l i n o i s  Labora tor ies ,  Inc . ,  200 Cornhi l l  S t . ,  . Peor ia ,  Ill.  
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Cen t r a l  Solvents:  Cent ra l  Solvents O Chemicals Co., 2546 W. Congress S t . ,  
Chicago, I l l .  

Ceramic: Ceramic Color O Chemical Wanufacturing Co., 13 th  S t .  O 
Po t t e ry  Ave., New Brighton Pa 

Ce re s i t :  C e r e s i t  waterproofin; CO;~. , 512 9. Canal S t . ,  Chicago, I l l .  
Champion Paper: Champion Paper O Fib re  Co., Canton. N.C. 
Chapman: A. D. Chapman O Co., Inc . .  333 N. Michigan Ave., Chicago, I l l .  
Chapman Chem.: Chap- Chemical Co., D e m n  Bldg., Memphis, Tenn. 
Char lo t te :  Cha r lo t t e  Chemical Labora tor ies ,  G i l c h r i s t  Bldg., Cha r lo t t e .  

n.b. 
Chem. Compound.: Chemical Compoundin Corp., 262 Huron S t . ,  Brooklyn. N.Y. 
Chem. Engineerin : Chemical Engineerfng Corp., P.O. Box 1076, Dal las ,  Tex. 
m e n .  Process:  Ehemical Process ~ o . ,  ~edwood c i t y ,  Ca l i f .  
Chem. Prods.  Mfg.: Chemical Products  Wanufacturing Co., 8131 Oleander S t . ,  

.New Orleans.  La. 
Chemco: Chelco Photoproducts Co., Glen Cove. N.Y. 
Chemco Prods.: Chemco Products Co., I n c . ,  1059 E. 76th S t  Chicago, I l l .  
Chemical k P i  Chemical O Pigment Co.. S t .  Helena, M i :  
Chew Puro : =:Pure Wanuf ac tu r i ng  Co. , 26-32 Sklllman Ave. , 

Long I s l and  C i t y ,  N.Y. 
Chicago C o p p r :  Chicago Copper O Chemical Co. , Blue I s l and ,  Ill.  
Chipago Sani tary :  Chicago Sani tary  Products CO., 3100 S. Troop St . ,  

Chicago, I l l .  
Chilton: Chi l ton  Pa in t  Co.. 109 15th  Ave., New York, N.Y. 
Chipman: Chipman Chemical Co., Bound Brook N.J. 
Ch i r i s :  Antoine C h i r i s  Co., 115 E 23rd St:, New York N.Y. 
Chromium: Chromiun Corp. of America, 120 Broadway, ~ e ;  Xork, N;Y, 
Ciba: Ciba Company, 627 Greenwich S t .  , New York, N.Y. 
Cincinnat i :  Cincinnat i  Chemical Works. Inc. ,  165 Broadway, New York, N.Y. 
Cinel in :  C ine l i n  Compan 1036 S. m i t e  River Pkway., I nd i anapo l i s ,  Ind. 
C i t i e s  Service :  C i t i e s  & m i c e  O i l  Co.. B a r t l e s v i l l e  , Okla. 
Ci ty :  Ci ty  Chemical Co., 132 W. 22nd S t . ,  New York, N.Y. 
C l a f l i n :  Alan A. C l a f l i n ,  88 Broad S t . ,  Boston. Mass. I 
C la i re :  C l a i r e  Hanu fac tu r i n~  Co.. 7640 Vincennes Aye.. Chicano. I l l .  
Clarkson: Clarkson chemical-CO.. ,213 Uain S t .  Willinkmrt "pa. - - -  

Cloroben: Clorohen Corporation. 225 Mercer S t . ,  J e r s e  C i t y ,  N.J. 
Clorox: Clorox Chemical Co., 850 42nd Ave., Oakland, E a l i i .  
Coen: Coen Company, Y. P. S tory  Bldg., Lo8 Angeles, Ca l i f .  
Colgate: Colgate-Palwlive-Peet Co., Hudson S t . ,  J e r s ey  C i ty ,  N.J. 
Colledge: E. W Colled e 52 Vanderbilt  Ave., New York. N.Y. 
C o l l i n s v i l l e  : b o l l i n s v f l i e  Zinc Corp., C o l l i q s v i l l e  , Il l .  
Colloid: Col lo id  Chemical Labora tor ies ,  Inc . ,  11 Broadway, New York, N 
Co l lo ida l  Labs.: Co l l o ida l  Labora tor ies ,  Hollywood. Ca l i f .  

-Colloidal Prods.: Col lo ida l  Products Corp.. 2598 Taylor S t . ,  
San Francisco  Ca l i f .  

'Colloids:  ~ o l l o i h s ,  Inc . ,  396 Frelinghuysen Ave. , Newark, N.J. 
Colmonoy: Colmnoy, Inc . ,  Los Nie tos ,  Ca l i f .  
Colonia l  Alloys: Colonial  Alloys Co., Trenton Ave. O E. Somerset S t . ,  

Ph i l ade lph i a ,  Pa. 
Col t ' s :  P l a s t i c s  Dept. ,  C o l t ' s  Pa tent  F i r e  Arm Manufacturing Co., 

Har t ford  , Conn. 
Columbia: Columbia Chemicals Div., P i t t sbu rgh  P l a t e  Glass Co., 

Grant Bldg. , Pi t t sbu rgh ,  Pa. 
Colulnbian Carbon: Columbian Carbon Co., 41 E. 41s t  S t . ,  New York, N.Y. 
Coml. Pas te :  C o a w r c i a l  Pas te  Co.. Bu t t l e s  O Hichigan Aves., Cglumbus, 

Ohio. 
~oml;-Solvents:  Commercial Solvents  Corp., 17  E. 42nd S t .  , New York, N.Y. 
Commonwealth: Commonwealth Color O Chemical Co., 223 Nevins S t . ,  

Brooklyn, N.Y. 
Conewango: Conewango Refining Co., Warren, Pa. 
Congoleum-Nairn: Congoleum-Nairn, Inc . ,  Kearn N.J. 
Consolidated Feldspar:  Consolidated Feldspar k r p . ,  28 W. S t a t e  S t . ,  

Trenton, N.J. 
Consumers Glue: C o n w r s  Glue Co., 24 S. Commercial S t . ,  S t .  Louis,  Mo. 
Cont inenta l  Asbestos: Cont inenta l  Asbestos & Refining Corp., 

1 Uadison Ave., New York, N.Y. 
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Firestone: Fi res tone T i r e  k Rubber Co., ~ k r o d ,  Ohio. 
Firmenich: Firmenich k Company, 135 5th  Ave., New York, N.Y. 
Fisher: Fisher 'Scient i f ic  Co., 711-723 Forbes St . ,  P i t t shurgh,  Pa. 
Fiske: Fiske Brothers Refining Co., 122 Lockwood St . .  Newark, N.J. 
Fl in tkote :  Fl in tkote  Company, 30 Rockefeller Plaza, New York, N.Y. 
Florasynth: Florasynth Laboratories,  Inc.,  1533 Olmsted Ave., New York, 

N.Y. 
Flor idin:  Flor idin  Company, 222 Liberty S t . ,  Warren, Pa. 
Food Matls.: Food Mater ia ls  Corp., 2521 W. 48th St . ,  Chicago, I l l .  
Foote: Foote Hineral Co., Germantown Trust Co. Bldg., Phi ladelphia ,  
Fores t  Prods.: Fores t  Products Chemical Co., Memphis, Tenn. 
Formica: Formica Insula t ion Co., 4600 Spring Grove Ave., Cincinnati  
Fox: M. Ewing Fox & Co., 240 E. 136th S t . ,  New York, N.Y. 
Foy: Foy Blectro<hemical Co., P.O. Box 164;Ansonia, Conn. 
Franco-h.:  Franco-herican Div., Pennsylvania Alcohol & Chemical C 

Berry Ave.. Car ls tadt .  N.J. 
Franklin Mineral: Franklin Mineral Products Co., Franklin. N.C. 
Franklin Research: Franklin Research Co., 5134 Lancaster Ave., 

Philadelphia Pa. 
Freedom: Freedo;-~alvoline Oil CO., Peoples Bldg., Pi t t sburgh Pa. 
French, Benj.: Benj. French, Inc . ,  160 5th  Ave., New York, N.P. 
P r i e s :  F r i e s  Brothers,  Inc., 92 Reade S t . ,  New York, N.Y. 
F r i e s  & Fries :  F r i e s  & Fr ie s ,  110 E. 70th S t . ,  Cincinnat i ,  Ohio. 
Fritzsche: Fr i tzsche Brothers, Inc.,  76 9th  Ave., New York, N.Y. 
Fuld: Fuld Brothers,  702-710 S. Wolf S t . ,  Baltimore, Md. 
Fur Processing: Fur Processing Corp., Danbury, Conn. 
Furane: Furane P l a s t i c s  & Chemicals.Co., 719 W. Broadway, Glendale, 

Pa. 

, Oh 

orp. 

Cal i f .  

G & A: G & A Laboratories Inc.,  Exley Ave., Savannah. Ga. 
G. E. : General E lec t r i c  c;. , River Rd., Schenectady, N.Y. 
Ga. Kaolin: Georgia Kaolin Co., 433 N. Broad St . ,  El izabeth ,  N.J. 
Ga. Pine: Georgia Pine Turpentine Co., 52 Vanderbilt Ave., New York, N.Y. 
Garfield: Garfield Uanufacturing Co.. Garfield, H.J. 
Gei y. Geigy Company, Inc.. 89-91 Barclay St . ,  New York, N.Y. 
GelBen: &lien ~r company, 92 Liberty s t . ,  New York, N.Y. 
Gen. Abrasive: General Abrasive Co.. Inc.. 2107 Colleae Ave., 

Niagara F a l l s  N.Y. 
Gen. Aniline: Gei. Aniline & Film Corp., 435 Hudson S t . ,  New York, N.Y. 
Gen. Atlas Carbon: General Atlas Carbon Div., General Proper t ies  Co., 

Pampa, Tex. 
Gen. Chea.: General Chemical Div.. Allied Chemical & Dye Corp., 

40 Rector St . ,  New York, N.Y. 
Gen. Drug: Aromatics Div., General Drug Co., 644 Pac i f i c  St . ,  Brooklyn, 

N.Y. 
Gen. Dyes.: General Dyestuff Corp., 435 Eudson St . ,  New York, N.Y. 
Gen. Finishes: General Finishes, Inc., 1951 University Ave., St.  Paul ,  

Minn. 
Gen. Hi l ls :  Chemical Div., General Mil ls ,  Inc., 400 2nd Ave. S.,  

Hinneapolis Minn. 
Gen. Naval: Geieral Naval Stores Co., 230 Park Ave., New York, N.Y. 
Gen. P l a s t i c s :  General P l a s t i c s ,  Inc.,  North Tonawanda, N.Y. 
Gen. Sml t ing :  General Smelting Co., 2901 E. Westmoreland S t . ,  

Philadelphia. Pa. 
Gen Tire: General T i r e  & Rubber Co., W o n ,  Ohio 
Gen: Ww: General Wax Refinin Co., 386 4th  Ave., New York, N.Y. 
Genseke: Genseke Brothers,  ~ d j p p l e  St .  & W. 48th Pl . ,  Chicago, I l l .  

' 

Genno: Gerw Manufacturin Co., 112 S. Main S t . ,  S t .  Louis, no. 
Gilbreath: Gilbreath ~hemffcal Co., 383 Bannon S t . ,  San Francisco, Ca l i f .  
Girdler:  Girdler Corporation, 224 E. Broadway, Louisvi l le  , Ky. 
Givaudan: Givaudan-Delawanna, Inc., 330 W .  42nd St . ,  New York, N.Y. 
Glidden: Glidden Company, Union Trust  Bldg., Cleveland, Ohio. 
Glyco: Glyco Products Co., 26 Court S t . ,  Brooklyn, N.Y. 
Coldschmidt: Coldschmidt Chemical Corp., 153 Waverly P l . ,  New York, N.Y. 
Cood: James Good, Inc. . 211 E. Susquehanna Ave., Philadelphia, Pa. 
Goodrich: S. I, Goodrich Chemical Co., Rose Bldg., Cleveland, Ohio. 
Goodrich, Wm.: W i l l i a m  0. Goodrich Co., 3003 W. Eopkins Ave., Milwaukee, 

wis. 
Goodyear: Goodyear Tire  &Rubber Co., Akron, Ohio. 
Gordon: George C. Gordon Chemical Co., 1A00 Hickory S t . ,  Pansas Ci ty ,  Wo. 

Houghton 

Grand Ledge: Grand Ledge Paint Co., 208 W. Washington S t . ,  Grand Ledge, 
Mich . ---. 

Grant: Grant Photo Products, Inc., 395 4 t h  Ave., New York, N.Y. 
Graver: Graver Water Conditioning Div., Graver Tank & Manufacturing Co., 

Inc . ,  216 W. 14th St . ,  New York, N.Y. 
Gray: Wm. S. Gray & Co., 342 Madison Ave.. New York, N.Y. 
Great American: Great American Color Co., 2512 W. 9 th  S t . ,  Los Angeles, 

"..Arn 
L U L l I .  

Great Lakes: Great Lakes Varnish Works, Inc.,  2207 N. Crawford Ave., 
Chicarro. I l l .  

Greeff:  f i . '~ .  Greeff k Co.. Inc.,  10 E. 40th S t . ,  New York, N.Y. 
Greenville: Greenville Chemical Co.. Wallace Bldg., Greenville.  S.C. 
Gri f f in :  Gr i f f in  Chemical Co.. 1000 16th S t . ,  San Francisco Ca l i f .  
Gr i f f i t h :  G r i f f i t h  Laboratories 1415 W .  37th S t . ,  Chicago, '111. 
Gulf: Gulf Refining Co., Gulf Bidg., Pi t t sburgh,  Pa. 
Gumputtie: Gumputtie Laboratories,  2217-21 Archer Ave., Chicago, I11 

8-Van W-M: Hanson-Van Winkle-Munning Co., Matawan N.J. 
Baas-Hiller: Baas-Miller Corporation, 4th & Brist;l S t s . .  Phi ladelphia ,  

Pa. 
Hachmeister: Hachmeister Chemical Co., 2332 Forbes S t . ,  P i t t sburgh,  Pat  
Haering: D. W. Haering & Co., Inc.. 205 W .  Hacker Drive, Chicago, I l l .  
Balco: Halco Chemical Corp., 551 5th  Ave., New York N.Y. 
Ha l l ,  C. P. : C. P. Hall Co.. 2510 1st Centra l  Bldg. : Akron, Ohio. 
Balogen: Halogen Chemicals, Inc . ,  616 King S t . ,  Columbia S.C. 
Halowax: Balowax Corporation, 30 E. 42nd S t . ,  New York. B.Y. 
Hamilton Labs.: Bamilton Laboratories Inc . ,  Asheville N.C. 
Hammerschlag: Hammerschlag Refining c;. , 1776 Broadway: New York, N.Y. 
H a m m i l l :  Bammill & Gil lespie  225 Broadway New York N.Y. 
Bandy & Barman: Handy & Barndn, 82 Pulton i t . ,  New d r k ,  N.Y.  
Hardesty: W. C. Hardesty Co Inc.,  41 E. 42nd S t . ,  New York N.Y. 
Harshaw: Barshaw Chemical c::, 1945 E. 97th S t . ,  Cleveland, 6hio. 
Hart: Bart Products Corp., 1440 Broadway New York N Y 
Bart & Harrington: Bart & Barrington I&. ,  925 weLd i t : ,  Chicago, I l l . .  
Bart--Leddon: Bartman-Leddon ~ o m p d y ,  6003 Girard Ave., Philadelphia, 

Pa. 
Earwick: Barwick Standard Chemical Co, , Akron Savings & Loan Bldg., 

Akron, Ohio. 
Haskelite: Haskelite Manufacturing Co., 701 Ann S t . ,  N.W., Grand Rapids, 

Mich. 
Hauthaway: C. L. Bauthaway & Sons Co 638 Summer S t . ,  Lynn, Mass. 
Eaveg: Baveg Corporation, Newark, ~ e i  : 
Eaviland: Baviland Products Co., 421 Ann St . .  N'.w., Grand Rapids, Mich. 
Bayes Research: Hayes Research Co.. Cambridge Mass. 
Eaynes: C. W. Baynes Laboratories,  Chandler ~ i . ,  Springf ie ld ,  Mass. 
Eazard Lead: Hazard Lead Works, Inc.,  Bazardvi l le ,  Conn. 
B e a t b a t h  Beatbath Corporation P.O. Box 78, Spr ingf ie ld ,  Mass. 
Heim: HA B. Heim, 100 W. 58 thPs t . ,  New York, N.Y. 
Hel ler :  B. Hel ler  & Co., 40th St. k C l a i r m n t  Ave., Chicago, I l l .  
Henderson: Thomas Henderson, 284 Pea r l  St . ,  New York. N.Y. 
Hercules: Bercules Powder Co., Delaware Trust  Bldg., Wilmington. Del. 
Heres i te :  Heres i te  & Chemical Co., 822 S. 14th St . .  Manitowoc, Wis. 
Herron: Berron Brothers & Meyer, 82 Beaver S t . ,  New york, H.Y. 
Eers te ih:  Bers te in  Laboratories,  Inc . ,  128 Water S t . ,  New York, N,Y.  
Eeveatex: Beveatex Corporation 78 Goodyear Ave., Melrose Mass. 
Eewitt:  C. B. Hewitt & Brother; 23 Green S t . ,  New York. B.Y. 
Eeaitt-Robins: Bewi tt-Robins I&. , 37O'Lexington Ave., New York, N.Y. 
Iieyden: Eeyden Chemical ~ o r p : ,  393 7th  Ave New York, N.Y. 
Hizone: Eizone Products,  1211 Washington st:. Wilnette,  I l l .  
Holden: A. F. Holden Co,, 52 Richards St. .  West Raven, Conn. 
Holland: Holland Color &Chemical Co., Bolland, Mich. 
Hollky: Eolley Chemical Co., 122 E. 25th S t . ,  New York N.Y. 
Booker: Hooker Electrochemical Co., Niagara F a l l s ,  N.Y: 
Hooper: William E. Hooper & Sons. Juniper & Cherry S t s . ,  Philadelphia, 

Pa. 
Hopkins: J .  L. Hopkins k Co., 220 Broadway New York N.Y. ' 
Horn: A .  C. Horn Co., 43-42 10th St . ,  Longllsland ~ i i y ,  N.Y. 
Horn Jeff reys:  Horn Jeff reys  k Co., 20 W .  Burbank Blvd., Burbank, Ca l i f .  
H o r t u s  Hortus Products, Inc., Rutherford N J 
Hgughton: . E. F. Boughton k Co., 303 W. LeLi& rive.. Phi ladelphia ,  Pa. 
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Lincks: George H. Lincks, Inc.,  155 John S t . ,  New York, N.Y. 
t inde:  Linde A i r  Products Co., 30 E. 42nd S t . ,  New York, N.Y. 
Linick: Linick Chemical Co., 29 E. Madison S t . ,  Chicago, 111. 
L iqua f i l l :  Liquaf i l l  Wanufacturing Co., 823 Richard S t . ,  Dayton, Ohio. 
Liouid Conditionina: Liauid Conditioning Corp., 225 W. 34th St . ,  
-7 .  

- - 
New York N Y - 

Lockery : Lobkeiy ' ~ l a s t i c  Products Co., Flushing, N .Y. 
Loewith: Ju l iu s  Loewith, Inc.,  120 E. 16th St . ,  New York. N.Y. 
Lotte: Lotte Chemical Co., Inc.,  109 5th Ave., Paterson, N.J. 
Lucas: John Lucas & Co., 322 Rose S t . ,  Philadelphia, Pa. 
Lucidol: Lucidol Div., Novadel-Aaene Corporation, 1740 Military Rd., 

Buffalo N.Y. 
Luaene: ~ & e n e ,  Inc., 118 E. 25th S t . ,  New York, N.Y. 

i 
W - G K :  McLaughlin-Gormley-King Co., 1715 5th St . ,  S.E., WinneapoliS, Uinn. 
W .  M. k R.: Wagnus, Wabee & Reynard, 16 Desbrosses S t . ,  New York, N.Y. 
Maas. A .  R. Maas Chemical Co., 4570 Ardine S t . ,  South Gate, Cal i f .  
b a s ' &  Waldstein: Maas & Waldstein Co., 436 Riverside Ave.. Newark. N.J. 
WacDermid: HacDermid, Inc .  , Waterbury. Conn 
WacDermot: W. D. UacDermot Chemical Co. . 81'Main S t . ,  B r i s t o l ,  Corm. 
Uachinery Luhs.: Hachinery Lubricants,  Inc.,  31 St.  James St . ,  Boston, 

uass. 
Wac-Lac: Wac-Lac Company, Inc.,  127 Maiden Lane New York, N.Y. 
Uagna: Uapa  Uanuf acturing Co. , 444 Madison ~ v e :  , New York, N.Y. 
Uagnaflux: Magnaflux Corporation, 5900 Northwest Highway, Chicago, I l l .  
h r n e t i c :  Uarnetic P imen t  CO.. 41 E. 42nd S t . ,  New York, N.Y. 
&&us-chemic;l Co . , Ghiood,  N. J . 
Wagnuson: Magnuson Products Corp., 50 Court St. ,  Brooklyn, N.Y.  
Wagruder: Wagruder Color Co., 2385 Richmond Terrace, Port Richmond, N.Y. 
Waher: Maher Color &Chemical Co., 355 W .  Ontario St . .  Chicago, 111. 
Uakalot: Uakalot Corporation, 262 Washington S t . ,  Boston. Mass. 
b l l i n c k r o d t :  Uallinckrodt Chemical Works, 2nd & Uallinckrodt S t s . ,  

bnahan:  Hanahan Chemica 
Manhattan Rubber: Uanhattan Rubber Wanufacturing -- 

Inc. . 120 Broadwav . New York. N.Y. , 
u.nn r+nria Mann D 66 .  Inc..  251 Fox Point Blvd.. Providence, R.I. 

Marathon: Cheiical Div. , 
Marhlette: Uarhlette Corporation. 37-21 , -.-- 
Warhon: Warhon Corporation 1928 W .  10th Ave., Gary, Ind. 
Harden-Wild: Uarden-Wild d r p o r a t l o n ,  500 Columbia St . .  Somerville. Mass. 
Uarietta-Earmon: Warietta-Earmon Chemicals. Inc.. 550 Belmont Ave . , 

. I Paterson, N.J. 
Uarlowe-Van Loan: Warlowe-Van Loan Corp., 1511 Byrum S t . ,  High Point ,  N.C. 
Marstin: Warstin Adhesive Co., 148 Old Colony Ave., Wollaston, Mass. 
Uartin: L. Uartin Co., 41 E. 42nd St . ,  New York. N.Y. 
Martin, Glenn: Glenn L. Martin Co., Baltimore, Md. 
Warx: Max MarxColor & Chemical Co., 192 Coi t  St . ,  I rv ington,  N.J. 
Uaschmeijer: A .  Waschmeijer, J r . ,  Inc.,  43 W .  16th St . ,  New York. N.Y. 
Masonite: Masoni t e  Corporation, Laurel. Miss. 
Uaster: Master Builders Co., 7016 Euclid Ave., Cleveland, Ohio. 1 Masury: Wamry Young Co., 76 Roland St . .  Boston. uss. 
Uathieson: Mathieson Chemical Corp., Mathieson Bldg., Baltimore, Wd. 
& v o o d :  Haywood Chemical Works, Haywood, N.J. 
WcAleer: WcAleer Manufacturin Co., 4 th  & Water S t s . ,  Rochester, Wich. i McCann: WcCann Chemical Co., $12 W .  Jef ferson S t .  , Louisvi l le ,  Ky. 

1 
McConnon: McConnon &Company, 326 E. 3rd S t . ,  Winona, Minn. 
McCormick: HcCormick & Co., Inc., 414 Light St . ,  Baltimore, Wd. 
WcCean: WcCean Chemical Co. , Republic Bldg, , Cleveland, Ohio. 
HcKay: HcKay Chemical Co., 880 Pacif ic  St . ,  Brooklyn, N.Y. \ Mearl: Wear1 Corporation 153 Waverly Pl. ,  New York, N.Y. 
Meincke: A. W. Meincke &'son Inc., 7 S. Dearhorn S t . ,  Chicago, I l l .  
Merchants: Merchants ~ h e a i c a i  Co.. 435 N.  Michigan Ave., Chicago, I l l .  
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Metallurgical:  Metallurgical Products Co.. 35th & Moore Sts . .  
Philadelphia, Pa. 

Metasap: k t a s a p  Chemical Co., 1st & Essex Sts . ,  Harrison. N.J. 
Mfrs. Oils:  Manuf acturers  O i l s ,  Inc .  , 531 Hamilton St . ,  Allentown 
Uica: Mica Insula tor  Co., 157 Chambers S t . ,  New York, N.Y. 
Uich. Chem.: Uichi an Chemical Co., St .  Louis Mich 
Uichel: M. Michel k Co., 90 Broad St . ,  New  YO;^, ~ . i .  
U i d l p j  Color: Uidland Color &Chemical Co., 545 W .  22nd St . ,  New 

, Pa. 

York, 
N . I .  

Midland Glue: Midland Glue Products Co., 1478 Wadison Ave., De t ro i t ,  Mich. 
Uidland Labs.: Uidland Chemical Laboratories,  Inc.,  Duhuque, Iowa, 
Miller:  Miller Chemical D F e r t i l i z e r  Corp., 1000 S. Caroline St . ,  

Baltimore, Id .  
H i l l e r ,  Carl:  Car l  F. X i l l e r  & Co., Inc., 1217 6th Ave., S., S e a t t l e ,  

Wash. 
Uillmaster: Millmaster Chemical Corp. , 420 Lexington Ave. , New York, N. Y. 
Uilwaukee Luhs. : Uilwaukee Lubricants Co., 204 N. Broadway, Uilwaukee, 

wis. 
Uine Safety: Uine Safety Appliances Co., 201 N. Braddock Ave., Pittsburgh, 

Da . '.. 
Uineral Uining: Mineral Mining Corp., 90 Pine S t . ,  New York, N.Y. 
Minn. Chem.: Uinnesota Chemical Co 2285 Bampden Ave., St .  Paul Minn. 
Minnesota: Uinnesota Uinina k Uanui;cturina Co.. 900 Fauouier AV;. . - .  

St .  Paul. Uinn. 
Monomer: Monomer-Polymer, Inc.,  3430 Henderson St . ,  Chicago, 111. 
Wonroe: Monroe Chemical Co., 301 Oak St . ,  Quincy I l l .  
Monsanto: Monsanto Chemical Co., 1700 S. 2nd St.:  St .  Louis, no. 
Moore & Uunger: Moore & Uunger 33 Rector S t . ,  New York N.Y. 
Woores: Wwres Lime Co.. P.O. hox 878, Spr ingf ie ld ,  OM;. 
Woreland: Moreland Chemical Co., 814 W ,  Henry St . ,  Spartanburg, S 
Morenci: Morenci Allied Products. Inc.. Morenrl Uirh 
Morningstar: korningstar,  Nicol '1nc. ; '630-~;-5ist-fii- New York, N.Y. 
Morton: Morton Chemical Co., p.6. Box 368, Greensboro: 'N.c. 
Mountain: Mountain Copper Co., Ltd., 216 Pine S t . ,  San Francieco, Cal i f .  
Murphy: Murphy Varnish Co., 224 McWhorter S t  Newark N.J. 
Murray: Hurray Oi l  Products Co., Uargaret & &arc% st; philadelphial Pa. 
Uutual: Uutual Chemical Co. of America, 270 Uadison A V ~ : ,  New York, N:Y. 

N. Am. Ph i l l i p s :  North American P h i l l t p s  CO., Inc . ,  100 8 .  42nd S t . ,  
New York, N.Y. 

N. 8 .  W. : Neumann-Buslee & Wolfe, 224-230 W .  Buron S t . ,  chicago, I l l .  
N. B. Diatomite: New Hampshire Diatomite Co., P a t r i o t  Bldg., Concord, N.B. 
N. J .  Zinc: New Jersey Zinc Co., 160 Front St . ,  New York, N.Y. 
N. Y. Aromatics: New York Aromatics Inc 5 Beekmn S t . ,  New York, N.Y. 
N. Y. Color: New York Color & ~ h e m i l a l  D;;. , American Dyewood Co., 

Be l l ev i l l e ,  N.J. 
N. Y. Ornament: New York Ornament Co 400 Columbus Ave., New York, N.Y. 
Nason: R .  N. Nason k Co., 151 potrerA's t . ,  San Francisco, Cal i f .  
Natl. Adhesives: National Adhesives Div., National Starch Products, Inc.,  

270 Madison Ave., New York, N.Y. 
Natl. Aniline: National Aniline Div., Allied Chemical & Dye Corp., 

40 Rector St . ,  New York, N.Y. 
Natl. Aluminate: National A l d n a t e  Corp., 6221 W 66th P l . ,  Chica o I l l .  
Natl. Casein: National Casein Sa le s ,  Inc.,  601-614 W .  80th St . ,  ~hkc;go, 

I l l .  
Natl. &ern.: National Chemical Co., 1516 Indus t r i a l  S t . ,  Los Angeles, 

Pal l f  -----. 
Natl. Gypsum: National Gypsum Co., 192 Delaware Ave., Buffalo, N.Y. 
Natl. Lead: National Lead Co., 111 Broamay, New York. N.Y. 
Natl. Pigment: National Pigment k Chemical Co., 722 Chestnut S t . ,  

S t .  Louis, no. 
Natl, Research: National Research Coyp., 70 Memorial Drive, Cambridge, 

mass. 
Natl. Rosin: National Rosin Oi l  Products, Inc.,  1270 6th Ave., New York. 

N.Y. 

e ta1  Hydrides: Metal Hydride 
s t a l  & Therait:  Uetal @ Ther~ 

Natl.  Starch: National Starch Products Co., 270 Wadison Ave., New York, 
N v .. . -. 

Natl. Wax: National Wax Co., 1300 W .  Division S t . ,  Chicago, I l l .  
Natural Lime: Natural Lime & Stone Co., Findlay. Ohio. 







( s t r a h l  k Pitsch: S t r ah l  k Pi t sch ,  141 Front S t . ,  New York, N.Y. 
stresen-Reuter: Frederick A. Stresen-Eeuter, Inc . ,  2113 Medill Ave., 

I Chicago, I l l .  
S tuar t :  D. A. S tua r t  Oi l  Co Ltd.,  2727 S. Troy S t . ,  Chica I l l .  
Stuart-Brumley: ~ t u n r t - ~ r u a i 6 y  Corporation, 516 N. Charles %:. B a l t i m r e ,  

I 
W. 

Stul l :  A. J .  S t u l l  k Co., 5816 Tacony S t . ,  Philadelphia, Pa. 
Sturgis: S tu rg i s  Products CO., S tu rg i s ,  Mich. 
Sucro-Blanc: Sucro-Blanc Inc., 79 Wall S t . ,  New York, N.Y. 
Sullivan: Sul l ivan ~ o m p a b .  212 E. Treaa Ave.. Memphis. Tenn. 

I Sz-chem. : Sun ~ h e m i c a i  Cbr 100 6 th -he . ,  New ~ b r k .  N.Y. 
Sun oil :  Sun 011 CO., 1608 iainut st.. Philadelphia Pa. 
Superior Phosphate: Superior Phosphate Co., ~ u n n e l l c h  Pla. 
Superior Prods.: Superior Products Co., 148-50 Pear l  St . ,  So-rville, 

Mass. 
Surpass: Surpass Chemical Co., 1254 Broadway, Albany, N.Y. 
Swan-Finch: Swan-Finch Oi l  Co., 30 Rockefeller Plaza. New York, N.Y. 
Sweets: Sweets Laboratory, Inc., 423 W. 127th S t . ,  New York, N.Y. 
a eney :  W. 8. Sweney k Co., 43 E. Water S t . ,  S t .  Paul,  Winn. 
Swift: Swift k Company Union Stock Yards, Chicago, I l l .  
-6aitzer: Svi tzer  BrothLrs, 30 Church S t . ,  New York, N.Y. 
Sylvania: Sylvania Div., American Viscose Co.,, 122 E. 42nd St. ,  New York, 

N.Y. 
Synfleur: Synfleur Sc i en t i f i c  Laboratories,  Monticello, N.Y. 
Synthane: Synthane Corporation, Oaks. Pa. 
Synthetic Chems. : Synthetic Chemicals, Inc . ,  335 McLean Blvd., Pateraon, 

f 
N.J. 

Synthetic Nitrogen: Synthetic Nitrogen Products Corp., 285 Madison Ave., 
New York, N.Y. 

Synthetic Prods.: Synthetic Products Co., 1798 London Rd., Cleveland, 
Ohio. 

Synthron: Synthron Company Crescent Plaza Bldg., Long Island C i ty ,  N.Y. 
Synvar: Synvar corporation: 415 E. Front S t . ,  Wilmington, Del. 

Takamine: Takamine Laboratory, Inc.,  193 Arlington S t . ,  C l i f t on ,  N.J. 
Tamm'a: Tamm's S i l i c a  Co., 228 N. LaSalle St . ,  Chicago. I l l .  
Tanade: Tanade Company, 2136 Dominick St . ,  Chicago, I l l .  
Tanner: C. S. Tanner Co., 250 S. Water St . ,  Providence, R.I. 
Tater: Tater  Machinery Co. ,  Leominater Mass 
Taylor: Taylor Chemical Works Ltd., P:O. BO; 337, Aherdeen, N.C. 
Tech. Finishes: Technical Finishes Corp., 4851 St.  Louis Ave., Chicago, .-. 

111. 

Tempil: Tempil Corporation, 132 W. 22nd S t . .  New York, N.Y. 
Tenn. Corp.: Tennessee Corporation, Grant Bldg., At lanta ,  Ga. 
Tenn. Eastman: Tennessee Eastman Corp., Kingsport, Tenn. 
Tenn. Prods. : Tennessee Products k Chemical Gorp.,, American National Bank 

Bldg., Nashville, Tenn. 
Terry: Hungerford Terry Inc., Clayton, N.J .  
Texas Co.: Texas cornpad;, 135 E. 42nd St . ,  New York, N.Y. 
Texas Gulf: Texas Gulf Sulphur Co., 75 E. 45th St. ,  New York, N.Y. 
Texas Mning: Texas Mining k Smelting Co., P.O. Box 559, Laredo, Tex. 
Textile Prods.: Text i le  Products Co., 7 Spring S t . ,  Providence, B.I. 
Textile Proofera: Text i le  h o o f e r s ,  Inc., 181-193 Culver Ave., 

Jersey C i ty ,  N.J .  
Thihault: Thihault k Woker Co., Inc ,  , 5-48 46th Rd., Long Is land C i ty ,  

N.Y. 
Thomas: Arthur 8. Thomas Co., West Washington Sq.. Philadelphia, Pa. 
Thompson-Eayward: Thompson-Eayward Company, 2915 Southwest Blvd., 

Kansas C i ty ,  Mo. 
Thompson Eort.:  Thompson Eor t i cu l tu ra l  Chemicals Corp., 3600 Monon St . ,  

Los Angeles, Cal i f .  
Thompson, Weinman: Thompson, Weinman k Co., Inc., 52 Vanderhilt Ave., 

New York, N.Y. 
Tide Water: Tide Water b s o c i a t e d  Oi l  Co., 17 Battery P l . .  New York, N.Y. 
Timber: Timber Engineering Co., 1319 18th S t . ,  N.W., Washington, D.C. 
Titan: T i t an  Chemical Products, Inc., Will Road k Wayne St. ,  Jersey C i ty ,  

n.d. 
Titanine: Ti tanine ,  Inc , ,  Morris k Elmood Aves., Union, N . J .  
lTitaniun Alloy: Ti taniup Alloy Manufacturing Div., National Lead Co., 

111 Broadway, New York, N.Y. 

i 





22 wiison Carbon 

Wilson Carbon: Wilson Carbon Co., 60 E. 42nd S t . .  New York, ,N.Y. 
Winsor: Winsor & Newton 31 Union Sq., W., New York N Y 
Wis. Chem. : Wisconsin ~Aemical  Products Co. , Inc.  , $11;-i9 N .  32nd S t . ,  

Milwaukee, Wis 
Wis. Found.: Wisconsin Alumni Research Foundation, Madison, W i s .  
Witco: Witco Chemical Co., 295 Hadison Ave., New York N.Y. 
Woburn: Woburn Chemical Corp., 1200 Harrison Ave., Ha;rison, N.J. 
Wolf. Jacques Wolf & Co., 350 Lexington Ave., Pa s sa i c ,  N.J. 

. Wollen: Wollen Chemical & Supply Co., Waite S t .  & 6 th  Ave., Pa terson,  N.J. 
Wood: W. A. Wood Co., 45 Purcbase S t . ,  Boston, Mass. 
Wood Treat. :  Wood Treat ing  Chemicals Co., 5137 Southwest Ave., S t .  Louis,  

no. 
Woolfolk: Woolfolk Chemical Works, Ltd., Fo r t  Valley, Ga. 
Woolsey: C. A.  Woolsey Pain t  & Color Co., Inc. ,  299 E. 42nd S t . ,  New York, 

N.Y. 
Woonsocket : Wwnsocket c o l d r  k Chemical Co., '92  Sunnyside Ave., -- 

Woonsocket R.I. 
Wyandotte. ~ y k d o t t e  Chemicals Corp., Wyandotte, Hich. 
Wyodak: wyodak Chemical Co., 4600 E. 71 s t  St. ,  Cleveland, Ohio. 

xylos:  Xylos ~ u b b e r  Co., Akron, Ohio. 

Young. Charles W Young & Co., 1247 N. 26th  S t . ,  Phi ladelpbia ,  Pa. 
~ o u n g ' h i l i n e :  young Aniline Works, 2701 Boston St . ,  Baltimore,  Hd. 

Zapon: Zapon-Keratol Div., At las  Powder Co., Stamford, Conn. 
Zeol i te :  Zeo l i t e  Engineering Co. , Chicago, I l l .  
Zeo l i t e  Chem.: Zeo l i t e  Chemical Co., 140 Cedar S t . ,  New York, N.Y. 
Zia la te :  Z i a l a t e  Corporation, 92 Grove St . ,  Worcester Mass. 
Zibel l :  Z ibe l l  Damp Resis t ing  Pa in t  Co., 248 Front st:, New York, N.Y. 
Zinsser:  Zinsser  k Company, Inc., Railroad Ave., Bastings-on-Hudson, N 
Zinsser ,  Wm.: William Zinsser & Co., 516 W. 59th S t . ,  New York, N.Y. 
Zobel: Ernes t  Zobel Co., 2nd Ave. k 10th  St. ,  Brooklyn, N.Y. 
Zophar: Zophar Wil l s ,  Inc . ,  116 26th S t . ,  Brooklyn, N.Y. 
Zurn: 0 .  F. Zurn Co., 2736-40 N. Broad S t . ,  Phi ladelphia ,  Pa. 

. ,  TRADE NAMES 

A (Ansbacher): s e r i e s  of pa in t  and 
varnish  pigments. 

A-000 (Gen. H i l l s ) :  uncompounded 
polyamide r e s i n  suspensoid; heat 
s ea l i ng  con ound. 

A - 1  (Monsantoy: th iocarbani l ide ;  
rubber accelera tor .  

A-2-2 (Planetary):  p rop r i e t a ry  
emulsifying agent. 

A-10 (Honsanto): condensation pro- 
duct of a n i l i n e  and formaldehyde; 
rubber accelera tor .  

A - 1 1  (Honsanto): formaldehyde de- 
r i v a t i v e  of condensation product 
of a n i l i n e  and acetaldehyde; 
rubber accelera tor .  

A-19 (Honsanto): formaldebyde de- 
r i v a t i v e  of a condensation pro- 
duct  of a n i l i n e  and acetaldehyde; 
rubber a cce l e r a to r .  

A-22 (Gen. H i l l s ) :  modif l ed  wheat 
s t a r ch ;  ed ib l e  th ickener  and 
s t a b i l i z e r .  

A-32 (Honsanto): product of buty- 
raldebyde and buty l idene  an i l i ne :  
rubber a cce l e r a to r .  

8-46 (Honsanto): cons tant  composi- 
t i o n  blend of Santocure (Mom .. 
santo)  and E l  S ix ty  (Honsanto); 
rubber a cce l e r a to r .  

A-77 (Honsanto): condensation pro- 
duct of acetaldehyde and a n i l i n e ;  
rubber accelera tor .  

A-100 (Honsanto) : aldehyde der iva-  
t i v e  of a S c b i f f ' s  base: rubber 
accelera tor .  

A-5175 (Linde) : aluminum oxide  i n  
form of hexagonal c r y s t a l s ;  ab- 
r a s i v e ,  i n  manufacture of pbos- 
phors c a t a l y s t  c a r r i e r .  

A acid: '1.7-dihydroxynaphthalene-3, 
6-disul fonic  acid: dve i o t e r -  - .  . 
mediate. 

A-Resin (Stand. O i l ,  N.J.): pe t ro-  
leum-derivative syn the t i c  r e s i n ;  
coat ings  formulations.  

A Syrup (Phila.  Quartz): sodium 
s i l i c a t e  f o r  pipermaking. 

A A (Baker): c a s to r  o i l .  
AA (Eagle-Picber): mlxture of z i n c  

oxide and leaded z inc  oxide; 
pa in t  pigment. 

AA-6 (Binney & Smith): carbon 
black. 

AA Acid (Alox) : p rop r i e t a ry  rubber 
accelera tor .  

AA Mica (Thompson-Weinan): ground 
s t e a r i c  mica; pigment. 

AA Needle O i l  (Zurn): needle lub- 
r i c an t .  

AA O i l  (Natl. Rosin): r o s i n - o i l  
s a t u r a t i n g  agent f o r  canvas 
be l t i ng .  

A.A. S p i r i t s  (Turco): base f o r  
t u rpen t i ne  s u b s t i t u t e .  

AA Waxes (Al l ied  Asphalt): s e r i e s  
modified and compounded n a t u r a l  
and syn the t i c  waxes. 

AAA (Eagle-Picher) : orange mineral 
AAAA (J .  Lee Smith): Venetian red. 
A.A.O. (du Pont): z i nc  and sodium 

cvanides with c a u s t i c  soda and 
o the r  ingredients ;  z inc-pla t ing  
ba th ;  Zin-0-Lyte. 

AC - 4 (Honsanto): c a t a l y s t  f o r  
r e s i n  polymerization i n  urea and 
melamine treatment of f ab r i c s .  

A.C.E. (du Pont):  a s ~ h a l t  chromate 
emulsion; coat ing  f o r  
wood and metal. 

AD-21 (Vels icol )  : hydrocarbon base 
syn the t i c  res in :  bakina enamel 
fbrmulations.  ' 

- 
ADD (Sonneborn): p rop r i e t a ry  f l y -  

spray  base. 
ADP.: PN, 
AE-1 ( ~ o n s ~ ) :  an a lcohol  e s t e r :  

in termedia te ,  so lven t ,  and ' 
. plas t ic izer , .  
AEA (Dewey & Almy): a i r - en t r a in inu  

agent  f o r  coocie tes .  
- 

A.E.S.A. ( b o d r i c h ) :  2-aminoethyl 
s u l f u r i c  ac id ;  amineoetbylating 
agent ,  source  of e thylene  imine, 
water - repel lent  f o r  paper and 
t e x t i l e s .  

AFB (Naugatuck Chem.): p rop r i e t a ry  
rubber ant i scorch .  

A.F.P.T. (du Pont) : anhydrous 
formadehyde-p-toluidine; rubber 
a cce l e r a to r -  Akbar 

AG Black Wax tl teadmin):  syn the t i c  
wax; montan wax s u b s t i t u t e  and 
extender.  

AGF (Soluol): t e x t i l e  l ub r i c an t  
and penet rant .  

A.M. Base (Quaker): c u t t i n g  coolant  
f o r  aluminum sand ca s t i ngs ,  z i n c  
and aluminum d i e  c a s t i ngs ,  s o f t  
metal a l loys .  

AUP: adenosine-5-phosphoric ac id .  
A-H-P (Stand. O i l .  Ca l i f  .) : s e r i e s  

of var ious  high.melting- poin t  
waxpa. 

A . N ; ~ ; - i ~ a r r e t t ) :  p e l l e t e d  ammonium 
ni t ra te- l imestone  mixture (20.55 



Finishing Compound WP (Bick) Flextack (Pais ley)  114 

Fin ishing Compound WP (Bick) : 
propr ie tary  t e x t i l e  d i s i n f ec t i ng  
f i n i sh ing  compound. 

F in ish ing Gum (Wolf): mixture of 
carbohydrates and p ro t e in s ;  
t e x t i l e  f i n i sh ing  compound. 

F in ish ing Gum 51 (Am. Ani l ine)  : 
gum binder f o r  s ta rching.  

F in ish ing Gum X (Wolf) : var ious  
compounds of s t a r ches  and nat -  
u r a l  g u m -  t e x t i l e  f i n i she s .  

F in ish ing oil  50-s (Bryant) : 
high1 su l f a t ed  vegetable base. 
t e x t i l e  so f t en ing ,  l ub r i c a t i ng '  
agent. 

F in ish ing O i l  112 (Burkart):  s u l -  
fonated vegetable o i l s ;  t e x t i l e  
sof tening and f i n i sh ing  agent. 

Fino1 (Agfa) : var ious  photographic 
chemicals. 

Pioramore B.H. (Polak's)  : com- 
pounded perfume-base f o r  t o i l e t  
goods soap e t c .  

F i r co  (&n. ~ i a s t i c s ) :  r e s i n  used 
f o r  impregnating f i b rous  pro- 
ducts .  

f i r e  damp: methane. 
Fire-Foe (Pr ice)  : wood f i reoroof  - 

Flash  (Turco): p rop r i e t a ry  clean- 
i nn  aaent  f o r  pa s t eu r i z ing  ma- 

F l exa l  (Ear t  Prods.): s e r i e s  of 
thermoplas t ic  r e s i n s ;  r e s i n  f i n -  
i s h e s  f o r  f ab r i c s .  

Flexalyn g lycol  e s t e r  (Hercules): of r o s in ;  d ie thylene  tacky 

semi-liquid r e s in .  
Flexalyn C (Hercules):  e thylene  

g lycol  e s t e r  of ros in ;  tacky, 
b r i t t l e  s o l i d  r e s i n .  

Flexbond {specia l  Chemicals) : 
emuls i f ied  polyvinyl  a ce t a t e ;  
l i q u i d  adhesive. 

F l e x f l a t  (Paisley):  non-warping 
f l e x i b l e  adhesive. 

F l ex ib l e  Pyrex (Victor):  flame- 
proof ing  agent f o r  paper. 

F l e x i f l a t  (Paisley):  non-warp 
pas te .  

F lexin  (Aktivin) : self-emulsify- 
i ng  l e c i t h i n ;  t e x t i l e  so f t en ipg  
agent 

Plexo 5i)9 (Aktivin) : l e c i t h i n  so- 
l u t i on ;  so f t en ing  and p l a s t i c i z -  

Fixarome (Roure-Dupont): perfume 
f i x a t i v e .  

Pixaromes (Beiser) : var ious  per- 
fume f i x a t i v e s .  

FFrateur E.C. (seebach) : perfume 
f i x a t i v e  f o r  eau de cologne. 

F ixa teur  F.B. (Seebach): per fuse  
f i x a t i v e  f o r  fancy odors. 

F ixa teur  F.O. (Seebach) : wrfume 

chine;. 
Flashon (Gen. Chem.): f luxing 

compound. 
p l a t ex  (Toch): s e r i e s  Of pa in t  

pigments. 
Flatwrap (Pais ley) :  t ightwrap g lue  

f o r  set-uo boxes. 
f  lavan: f  laianone, 
f lavanol :  3-hydroxyKone; vege- 

t a b l e  dye. 
flavanone: 2.3-dihydro-2-phenyl- 

1.4-benzonyrone; yellow dye f o r  

f i x a t i v e  f o r  'flower d o c s .  

s i l k  and wool. 
f l a v a z i n e  sodium s a l t  of 1- su l -  

fopbenyi methyl-4-phenyl-&zo- 
nium-5-pyrazolone; yellow ac id  

PFrateur Resin (Gen. Drua) : 
perfume f i x a t i v e .  

F ixa teur  Specia l  (Roure-Dupont) : 
perfume f i x a t i v e .  

F ixa teur  TPC (Tombrel): perfume 
f i xa t i ve .  

f ixed  a i r :  carbon monoxide. 
f ixed  n i t r e :  potassium carbonate.  

dye 
Flavazine ( k n .  Dyes.): a c id  coal- 

t a r  dyes dyeing yellows. 
f l a v i a n i c  ac id :  2 ,d-din i t ro- l -  

nanhthol-7-sulfonic acid: i n t e r -  
f i xed  o i l :  f a i t v  o i l .  U.V. &'l iateI 

f l av in :  tetrahydroxyflavanol;  yel-  
low dye from black oak hark. 

f lav indul ine :  9-phenyldihenzo- 

i ng  agent. 
Flexo Wax (Glyco): syn the t i c  hy- 

drocarbon wax: screen-pr in t ing  
f i x i n :  annatto..?: - 
Fixing S a l t  (Nyanza propr ie tary  

a f t e r t r e a t i n g  agent f o r  t e x t i l e  t e x t i l e s ,  i n  po l i she s  and - 
huff ing  compounds, adhesive f o r  
c e l l u lo se  a c e t a t e  film. 

Plexo Wax C Light ( G l ~ c o ) :  c e l l o -  
phane-to-paper adhesive. 

Flexoid ( S i l l e r s ) :  l icluid rubber 

dyeing. 
Fixing S a l t  (United Chen. Prods.): 

compound of inorganic  s a l t s ;  
dye a f t e r t r e a t i n g  agent.  

Fixing S a l t s  (Durfee): prepara t ion  
f o r  making union dyes water 

phenazonium; yellow dye. 
f l avo l :  f lavanol ,  q.v. 
flavophenine: yellow azo dye. 
f lavopurin: 1.2.6-trihydroxyan- 

thraquinone; yellow dye. 
flavoourpurin: red ,  mordant dye 

. - 
ing  compound. 

F i r e  Proofing A e n t  DJ (Yoonsocket): 
propr ie tary  ffame-proofing agent. 

F i r e  Red Toner (Zinsser) : dry d r e s s i n g .  
Flexol (CCC) : t r i (2-chloroethyl )  

phosphate; f lame-res is tant  
p l a s t i c i z e r .  

F lexol  3GE (CCC) : t r i e t h y l e n e  
g lycol  di-2-ethylhutyrate;  p l m -  
t i c i z e r  f o r  vinyl-butyral res-  

co lo r -  pigment. 
F i r e  ~ e i i n e d  (Lucas): white lead 

and z inc .  pigments. 
F i rec ide  (knowden): f i r e  ex t i n -  

guishing compound. 
P i r epe l  (Alembik) : propr ie tary  

flaim-proofing compound. 
Fireproof Powder Dyset (Apex): 

propr ie tary  flame-proofing 
compound. 

Firm Welt (Cataract)  : s e r i e s  of 
l e a the r  dyes. 

Firm01 (Jioughton) : s i l k  degumming 
agent.  

Pirmtex (Royce): propr ie tary  f i n -  
i sh ing  compound f o r  rayona. 

F i r s t  Suds (Milwaukee Luh.) : wire- 
drawing soap. 

F i r s t o l i n e  (Am. F i r s t o l i ne ) :  

f a s t  . 
Fix io l  116 ( ~ o u r e - ~ u p o n t ) :  odor 

base f o r  perfumes. 
Pixo-Lavande (Firmenich): f i x a t i v e  

f o r  lavender-scent colognes. 
Fixo-Mousse 2904 (Firmenich) : 

f i x a t i v e  f o r  chypre type per- 
fumes. 

Fixo-nusc 2737 (Firmenich): f i x -  

for- cotton. 
Flavorbase (Chir i s ) :  syn the t i c  

f l avo r  compound. 
F l ec to l  (Uonsanto): s e r i e s  of con- 

densation products of acetone 
and an i l i ne ;  rubber a cce l e r a to r s  
and ant ioxidants .  

F l ec to l  White (Monsanto) : argyl  
oxy-ketone; rubber ant ioxidsnt .  

F leur  d 'oranger,  V-C (Ungerer) : 
compounded perfume base. 

F leurol ia  (Fr i tzsche)  : f l o r a l  
scent ;  perfume base. 

Fleuronal (Polak's):  s e r i e s  of 
compounded perfume bases f o r  
t o i l e t  w d s ,  soap, e t c .  

Fleurone fsynf leur) :  s e r i e s  of 
f l o r a l  toning agents  f o r  per- 
fumes and cosmetics. 

F leurs  de C e r i s i e r  (Seebach): syn- 
t h e t i c  perfume o i l  f o r  perfumes, 
l o t i ons ,  e tc .  

P leurs  de C e r i s i e r  0.9. (Seebach): 
o i l - so luble  perfume o i l  f o r  
b r i l l i a n t i n e s  e t c .  

F leurs  dlOrange; 1401 (Givaudan) : 
f l o r a l  odor perfume base. 

F leurs  Variees (Polak's)  : s e r i e s  
of compounded perf ume bases f  qr 
t o i l e t  goods soap e tc .  

Flex-B (Ameccoj : non lvo l a t i i e  hy- 
drocarbon de r i va t i ve ;  rubber 
p lasc izer .  

Flex-0-Kalk (Ruehl): cs rhur iz ing  

ins .  
F lexol  3CO (CCC): t r i e t h y l e n e  

g lycol  di-2-ethylhexoate; p las-  
t i c i z e r  f o r  adhesive r e s in s  and a t i v e  with an'animal note  f o r  

perfumes. 
Fixo-Resine 2233 ( F i m n i c h )  : 

f i x a t i v e  of balsamic tone; f o r  
l o t i o n s  and eaux-de-cologne, 

Fixodors (D & 0 )  : s e r i e s  of aro- 

syn the t i c  rubbers. 
F lexol  BHP (CCC): dl-2-ethylhexyl 

te t rahydrophthala te ;  p l a s t i c i z -  
e r .  

F lexol  DEP (CCC) : di-n-hexyl 
phthala te ;  aux i l i a ry  p l a s t i c i z e r  
f o r  v iny l  r e s i n s .  

F lexol  M)P (CCC): di-2-ethylhexyl 
ph tha l a t e j  p l a s t i c i z e r  f o r  rea-  
i n s  

~ l e x o i  P l a s t i c i z e r  TOP (CCC) : tri- 
o c t y l  phosphate; p l a s t i c i z e r  and 
antifoaming a ent .  

F lexol  TOF (CCC~:  t r i -2-e thylhexyl  
phosphate; p l a s t i c i z e r . .  

P l exo l i t e  (Royce): syn the t i c  r e s i n  
f o r  warp-sizing. 

Plexon (Stand. O i l ,  N.J . ) :  s e r i e s  
of raw o r  p a r t l y  prepared hydro- 
carbon mater ia ls .  

P lexores in  ( ~ l y c o )  : polymerized 
te rpenes ;  pa in t  and adhesive 
formulations.  

Flexowaxes (Boler):  s e r i e s  of 
pa r a f f i n  wax formulations f o r  
waxcoating paper. 

F l e x r i t e  (Catarac t ) :  l e a the r  
sof tener .  

Flextnck (Pais ley) :  f l e x t h l e  glue. 

n a t i c  bases and f i xa t i ve s .  
Fix01 (van Amerigen): hydroxy- 

c i t r o n e l l a l ;  perf- f i xa t i ve .  
F ix tan  B (du Pont): tanning chem- 

propr ie tary  corros ion  and r u s t  
preventive.  

Firstopone (Am. F i r s t o l i n e )  : z inc .  

i c a l s  i n  a ge la t inous  substance; 
f i l l e r  and co lo r  s t a b i l i z e r  f o r  
heavy l e a the r s .  

f l a k e  white:  1-best grade of white 
lead. 2-bismuth subn i t r a t e .  

pigment. 
F ischer ' s  yellow: cobal t  potassium 

n i t r i t e ;  pigment. ' 
fish-and-potash s a l t s :  mixture of 

f i s h  s c r ap  and potash s a l t s ;  
f e r t i l i z e r  ingredient .  

Five O'clock (Chir i s ) :  f l o r a l  
scent  perfume base. 

Fixacol (Ciba): quaternary ammo- 
nium compound; ca t ion-ac t ive  dye 
bath add i t i ve ;  f i x i n g  agent f o r  
bas ic  and d i r e c t  dyes. 

F ixa l t  (Uonsanto): mordant f o r  
dying cot ton  and wool. 

Pixanal (P f a l t z  & Bauer) : s e r i e s  
of normal so lu t ions .  

Fixapret (Gen. Dyes.): t e x t i l e  
finishinw anent.  

F lakole in  ( D r a ~ e r )  : wool scour ina  
soap. 

Flame P r w f  B (Car. Ani l ine) :  
p a r t i a l l y  saponif ied  f a t s ;  
flameproof i n  agent f o r  f ab r i c s .  

Flamenol (G .E .~ :  v inyl  chlor ide  
r e s in .  

Flameoroof F.T. (Ti tan) :  oroor ie-  - 

tar;-f i ~ m e - ~ r o o f i n  a g e n t  .' 
Flameprooilng Agent 813 (Clyco) : 

propr ie tary  flame-proofing agent compound. 
Flex-Synol (Am. Alkyd): syn the t i c  

dry ing o i l .  
Flex-Tex (Boxalin): p r i n t i ng  lac-  

quer f o r  t e x t i l e s .  

f o r  t e x t i l e s  and paper. ' 
Flamex (Diversey) : flame-proof i ng  

agen t  f o r  f ab r i c s .  - 
Flamort (Flamort): s e r i e s  of f i r e s  

r e t n ld sn t  rhemirn ln .  



188 Panaflex (Pan. Am.) 

Panaflar (Pan. Am.): s e r i e s  of hy- 
drocarbon-base p la s t i c i ze r s  f o r  

' v iny l  and synthet ic  elastamer 
caapounding . 

Panaflex BN (piin Am.): high-boil- 
ing, polyaromatic, syn the t i c  
hydrocarbon o i l 1  p l a s t i c i ze r  f o r  
vin  1s and GB-A elastormers. 

Panafier BN-1 (Pan Am.): petrol- 
eum-derived hydrocarbon plas- 
t i c i z e r  f or 'vinyl r e s i n s  and 
syn the t i c  rubbers. 

Panapol (Pan Am.): s e r i e s  of syn- 
the t i c ,  hydrocarbon-base, drying 
o i l s ;  paint  vehicles and 
thinners .  

Pannrez (Pan Am.): s e r i e s  of ther- 
moplastic, hydrocarbon-base 
res ins .  

panclas t i te :  nitrogen te t raaxide 
dissolved i n  carbon b i s u l f i d e ~  
explosive. 

Pancreatin (Wolf : purif ied pan- 
c r e a t i c  extract1  medicinals +nd 
food.5tuffs. 

P a m e t i e r  green: Parie green, 
9.y. 

Panopol 2C (Pan Am.) : petroleum- 
base drying r e s in  f o r  coatings 
f ormGlations. 

Panplast ic  (Am. P l a s t i c s ) .  syn- 
t h e t i c  phenolic plas t ic :  

h n s y  (Hatl. Aniline) : blend of 
c e r t i f i e d  food colors, v io le t  
shade. 

Pantopaque (KaLak): contras t  
medium f o r  radiography. 

PPper Resin 601 (Am. cyanamid) : 
Pliao-aldehyde ccmpound~ paper 
s i z i n g  cmpound. 

Ppper Resin 607 (An. Cyananid) : 
mel~ine-formaldehyde r e s i n )  
paper impregnating compound 
t o  increase dry and wet . 
strength. 

Paper White (Gen. D es.): amin- 
o u y l u r e p  sulfonafe derivative; 
f luorescent  whitening agent. 

papermakere' alum: aluminum sul-  
f a t e .  

~ a p e r i o n e  (Dennis) : cooting f o r  
Preserving paper. 

Paquerette (Pirmenich): balsnnic 
@or8 perfume base. 

Par (Vanderbilt): rubber-compound- 
ina  clay. 

Par-%-~in- (GG) : proprietary p a w  
o i l a .  

p a r i T d b e c t  coal-tar colors  
af ter t reatAd with ni t razol .  

Para ( ~ i a g a r a  ~ l h i i )  : pd ich io ro -  
benzene. 

Pa ra -~aco  (lolvay) : p d i c h i o r o r  
benzene. 

Para-Dora (Givaudan) : deodorant 
f o r  -dichlmobenzene 

- a - ~ f u i  (c. P. ~ ~ 1 1 )  : .plastic- 
i ze r  and f lexing m t e r i a l  fo r  
rubber and synthet ic  rubbers 

Para Lene (C.P. Boll): blend o i  
var ious  petrole? hydrocarbons~ 

P m f  orm: foraaldehy.de 
Parafumes fir-tic). d e h o r a n t  

f o r  p-dichi~obenzen; enni tmy 
, b l o c h .  

Paragene - (Eaton) : t e x t i l e  solvent  
and blench. 

Pa r i s  black 

Paraqua (Beacon): self-emulsifi- 
able  paraff in  wax. 

Paraseal (Socony-Vacuum) : petrole- 
um w a x -  - 

Parasene (Amlgamated): sulphon- 
ated oil-solvent compound; 

fo r  lime-soap. - 
Paratex' (Beacon) : waterproofing 

opraff i n  emulaion. 

cide. 
Parat ints  (Givaudnn): s e r i e s  of 

colored perfume o i l s  f o r  
naphthalene and pdichlarc- 
benzene c y r s t a l s  and blocks.. 

Paratol  (leydel): t e s t i l e  dye- 
f ixing agent. 

Paratone (Stand. Oil Devel.) : 
viscosi ty  hp rover  fo r  lubricq- 
t i ng  oils. 

para toner: p-ni t rani l ine  red: 
dye. 

Paraturf 177 (Gallwhur): phenyl- 
ar lno cadmium d i l ac t a t e ;  fungi- 
cide. 

Parawax (locony-Vacuum) : paraff i n  
wax. 

ParazBne (Paramet) : various resin- 
ous products. 

Parazone (du Pont) : pphenyl- 
phenol3 rubber-aging, an t i -mi -  
dent cmnwnd.  ---- - 

Parclay g a n d e r b i l t )  : pulverized 
kaolin; f i l l e r  fo r  rubber, 
c a r r i e r  or di luent  fo r  ineegti- 
cides and funeicides. 

solvent f o r  indimtr ia l  use. 
Parfume de c l r o  (D k 0): syn- 

the t i c ,  honeycmb {ragrancel 
perfume base 

Par ical  (Gen. &hem.): Fnris peen-  
c a l c i u r  areenate ccunhiuationi 
insect ic ide dust.  

Par i f lux (Poote): calcium f luo r ide  
for weldinr. 

Pkis (Binney & Smith): s e r i e s  of 
carbon blacks from natural  gas . 
by channel process. 

F u l o  black: lamp black. 



Vinsol Ester Gums (Hercules) : 
se r ies  of neutral glycerol 
e s te r s  of Vinsol. 

Vinta (Natl. Aniline) : blend of 
ce r t i f i ed  food colors, wine 
shade. 

Vinycol (Osborn) : various pigments 
dispersed in resins. 

Vinyl 14 (Am. Resinous): ser ies  of 
. vinyl-type latex replacements; 

impregnating or coating com- 
pounds fo r  fabric  or paper. 

Vinyl Adhesive 848-16D (Am. 
Resinous): adhesive fo r  vinyl 
film t o  i t s e l f ,  leather ,  and 
fabric. 

Vinyl Butyral (Wonsanto) . Series 
of polyvinyl-butyral elastomer- 
i c  plast ics;  waterprbof ooating, 
for  fabrics .  

Vinyl Copolymer Emulsion v9-8 
(Am. Resinous) : emulsion of 
plast ic ized copolymer vinyl- 
chloride ba&; fabric  &ting 
and impregwting compound. 

Vinyl Plast ic izer  Emulsion ye-3 
(Am. Resinous): plast ic izer  for  
polyvinyl-acetate aquew8 dis- 
persions. 

Vinyl Resin Btabilizer 13  (Advance 
Solvents): organic, t i n  compound 
polymer; heat and l ight  s t ab i l i -  
zer fo r  polyvinyl resins. 

Vinyl Resin Stabi l izer  #21 (Ad- 
vance Solvents) : cadmium-type 
s tab i l i ze r  for  synthetic resins. 

Vlnyl Resin Stabi l izer  852 (Ad- 
vance Solvcmts): tin-organic 
Polymer. 

Vinyl Resin Btabi l izer  EBB (Ad- 
vance Solvents): non-metallic 
s t a b i l i z e r -  peptizing agent t o  
synergize the i r  act ivi ty  

Vinylite (cCC): se r ies  of copoly- 
mers Of vinyl chloride- syn- 
the t i c  resins  and plasi ics .  

Vinyl01 (Aa. Resinous) : various 
Vinylite resins-  adhesive coat- 
ings, grease prbof ing compound 
base coat fo r  imitation leathe;, 
It" 

vin;iseal (CCC) : polyvinyl ace- 
ta te-  solvent mixtures; adhe- 
sive. 

Vinyon (CCC): vinyl chloride-vinyl 
acetate  copolymer; synthetic , 
f l h e r .  ----- 

Vinyon N (CCC 8 vinyl chloride- 
acryloni tr i ie  copolymer; syn- 
the t i c  f iber .  

Vinysols (Am. Resinous): se r i es  
of vinyl dispersions; coating 
fo r  cloth or paper. 

Vio-Tone (Pritzsche): se r i es  of 
aromatic adaptations of the 
ionone group; violet-scent f o r  
cosmetic formulations 

Vioflora, V-C (Ungerer); violet- 
o r r i s  scent; perfume base 

Violae, v-c (Ungerer): violet  
scent; perfume base. 

Vinsol Ester Gums (Hercules) 

violamine: various acid, coal-tar 
dyes. 

violamine B: acid violet ,  
dye. 

violamine C: acid rosamine, q.v.; 
dve. - 

vioiai ine R: acid violet ,  q.v.i 
dye. 

violanthrole: dibenzanthrple; 
purple dye fo r  cotton. 

violanthrone: dibenzanthrone; dye 
intermediate. 

Violet 6 BN (Calco): basic, coal- 
t a r  dye. 

Violet 1200 (Givaudan): synthetic 
f l o r a l  odor perfume base. 

Violet De Parme P. (Seebach): syn- 
the t i c  perfume o i l  fo r  perfumes, 
lotions, etc. 

Violet Wrme 1187 (Seebach): syn- 
the t i c  perfume o i l  for  perfumes, 
lotions etc. 

violet  tober: methyl violet  dry 
C 0 l n r .  

~ i o l e t t a l  2905 (Firmenich) : violet 
scentj perfume base. 

violet te :  v io le t  (Fr.); descrip- 
t ive  term used in perfumery and 
cosmetics. 

Violet te  P.B.A. (Roure-Dupont) . 
perfume concentrate' f o r  powd&s 
and cream. 

Violettones (Firmenich) : ser ies  of 
ionones; a r t i f i c i a l  violet  
scents for  perfumes and cos- 
metics. 

Vlolia-S (Synfleur): violet-jas- 
mine-type odor base fo r  per- 
f ~ 8 8 .  

virgin metal: primary metal. 
Virginia Hydrasulphite (Va. Smelt- 

ing): sodium hydrosulfite. 
Virgo s a l t  (Hooker): caust ic  soda 

Wlth oxidizing agents and cat- 
alysts; descaling agent fo r  
nonferrous metals. 

Virpona, V-C (Ungerer): semi- 
or iental  composition odor; per- 
fume base. 

Viridia (Pritzsche): synthetic 
perfume base. 

viridian: Guignet's green, q.v. 
Viridine (Civaudan) : pbenyl ace- 

taldehyde dimethyl acetal.  syn- 
the t i c  aromatic chemical, 'strong 
green-lesd odor. 

Virolia, V-C (Ungerer): violet and 
o r r i s  scent; perfume base. 

Viscareen (Algin) : sodium carragb- 
eenate. 

Visco (Baroid) : de-emulsifying 
agent. 

Visco (Sandoz): se r i es  of direct, 
coal-tar d es, 

Visco (Visco!: emulsion breaker. 
Visco Gel ( B l ~ d e )  : paper-sizing 

compound. 
Visco Gum (Quaker) : t e x t i l e  

s t i f fener .  
Visco Cum E (Wolf) : proprietary 

for  wave-set hair  lotions. 

Vulcan 3 (Cabot) 267 

Visco VS (Visco) : high-f lash- 
point, petroleum solvent fo r  
o i l s ,  waxes, greases, etc. 

viscof orm (Sandoz) : se r ies  of di- 
r e c t ,  formaldehyde, coal-tar 
dyes. 

Vlscoil (Victor) : leather-dressing 
compound. 

Viscolan (Sandm) : se r ies  of 
union, coal-tar dyes. 

Viscolite (Bloede): t ex t i l e  size. 
viscose: regenerated cellulose 

(xanthrate) f iber ;  rayon. 
viscose (Gen. Dyes.): se r i es  of 

direct ,  coal-tar dyes. 
Viscosene (Soluol) : t e x t i l e  r e t -  

t ing  agent. 
Viscosene S (Soluol) : t e x t i l e  

boil-off assis tant .  
Viscosine (Borne Scrymser): min- 

e ra l  o i l  emulsion; f iber  lubri- 
cant. 

Vishnu (ChFris): perfume base. 
Viskoplus (Advance Solvents) : 

viscosity improver for  o i l s .  
Vispronal (Advance Solvents) : syn- 

the t i c ,  polymerizntion productj 
synthetic resin. 

v i s t ac  (Advance Solvents): se r i es  
of non-oxidizing plast ic izers  
for  gums waxes, rubber, e tc .  

Vistanex (itand. O i l ,  N.J.): 
s e r i e s  of polymers of bobuty- 
lenel anti-oxidizing agent fo r  
natural rubber. 

v i t a  Stain (Arapahoe): 2,3,5-tri- 
phenyltetrazolium chloride; 
s t a in  fo r  living tissue; t e s t  
of germinability :f seeds. 

v i t a l  a i r :  oxygen. 
Vitaf lor (Felton) : f ly-spray per- 

fume. 
v i i i i o i  (Campbell): various pine- 

O i l  derivatives; dyeing ass i s t -  
nnt.. --.-. 

Vitasol PF (Campbell) : red-oil 
derivative; fu l l ing  agent and 
assis tant .  

Vitatone (Miller) : a-naphthalen- 
acet ic  acid; plant-grcwth re- 
gulatoi . 

v i t o l o i l  ( ~ i t t s b u r g h  Plate class) :  
processed vegetable o i l ;  paint 
f ormulations. 

v i t r i a l l :  v i t r i o l ;  any glistening, 
crystal l ine body (alchem.). 

v i t r i o l  red: iron oxide, red. 
v i t r i o l a t e  of lead: lead sulfate ,  

basic. 
v i t r i t e :  cyanogen cbloride. 
Vitro (Sartorius): se r i es  of 

ceramic colors. 
v i t rwod  (Salem): f a t  liquor for  

taming. 
Vitrol  (Schreiber): animal feed 

supplement containing vitamins 
and Droteins. 

vi t rolate  of t a r t a r :  potassium 
sulfate .  

vitrolated magnesia: magnesium 
sulfate. 

vitrolated tar tar :  potassium sul- 
fate .  

Vitroseal (Whitman) : semiglazed, 
refractory coatin 

vivoid (Estes) : smafi. 
Vlx-ene (Everett & Barron): water- 

proofing compound for  leather. 
Vodol (W-8-C): edible, pboaphatide 

derived from corn o i l ;  s t ab i l i -  
zer fo r  oil-in-water emulsione, 
oxidation inhibitor for  o i l s  and 

' 

fats .  
Voile Finish (Stand. Chem. hods.) :  

t e x t i l e  s t i f fener .  
Volan (du Pont) : methacrylate 

chromic cb lo r ide~  adhesive ad- 
d i t ive  and improver. 

vo la t i l e  a lka l i ,  ammonia. 
vo la t i l e  o i l :  an essent ial  o i l .  
Volcanic Vermilion (Pittsburgh) : 

dry color. 
Volcano (Industrial Chem.): black 

piment. 
Volcano (W. Va. Fulp): carbon 

black. 
volck (Calif. Spray) : insecticide 

o i l  spray and spray carr ier .  
Volclay (Am. Colloid) : bentonite 

clay; emulsion s tab i l i ze r ,  t o  
increase plast ic i ty  of pottery 
clay bondin agent. 

vo l i t e t  (Rhodesk: lw-lime-content 
volcanic ash3 natural ahrasivg. 

Voltex (United Carbon) : channel 
carbon black f o r  rubber c w -  
pounding. 

volubi l is  (Tombarel) : compounded 
uerfume base. 

v o ' m i t i ~ ~ g a s ~  chlorpicrin. 
Vopcolene (Vegetable O i l  hods.)  : 

se r ies  of fa t ty  acids and o i l  
special t ies .  

Vorite (Pierce): processed, vege- 
table-oil product; rubber sub- 
s t i t u t e ,  extender, plast ic izer .  

Vortex O i l  (Shell) : blends of 
vaTious petroleum o i l s  with 
emulsion base- f ibe r  lubricants 
for  wool, shGdy, and jute. 

Vuepak (noneanto) : cellulose ace- 
t a t e  i n  sheets; packaging 
material. 

vulca (Natl. Starch): se r i es  of 
non-mielline. non-nelatinizinn 
starches. I' - 

Vulcalwk C (Cpodricb) : thermo- 
p las t i c  cement; rubber-to- 
metals adhesive. 

Vulcan (Cen. Dyes.): se r i es  of 
rubber colors. 

Vulcan (Martin): lamp and gas 
black. 

Vuacan (Pierce): vermilionl pig- 
~ i t r o l b n  (Sandoz): se r i es  of ment . 

metallized, acid, coal-tar Vulcan 3 (Cabot) : high-abrasion 
rlvrc furnace black: ruhber cm- 

vit;Giate of soda: sodium sulfate .  pwnding. 
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FOREWORD 

Made In New lersey appeared first as  a 31-part 
series in The Newark Sunday News Magazine, and its 
publication marked another step in the continuing in- 
terest in the State of New Jersey on the part of Richard 
B. Scudder, publisher, and Lloyd M. Felmly, editor, 
of Tire News. 

Mode In New jersey is a companion volume to 
ThisIs  New lersey, the story of the state's twenty-one 
counties, published in 1953. Like the material in this 
book, the chapters in This Is New jersey were pub- 
lished first in The Ne~vs .  

The two series which have now been convened into 
books are part of the continued publication by Tile 
News of authentic and well-written series on New Jer- 

sey's heritage. This policy of pausing to survey the 
past has led Tire News through continued chapters on 
the state's Indians, inventors and governors; sketches 
of old Newark; the development of railroading in New 
Jersey; and interesting places for summer motorists 
to explore. 

The News has reaped many honors for these series, 
winning major awards from the State of New Jersey 
and the American Association for Slate and Local 
History. The work, unique in newspaper circles, has 
earned Tile News the high regard of a wide circle of 
teachers, historians and others concerned with telling 
the story of a great state. 



PREFACE 

 mod^. It1 New Jersey is a label to tie on huge 
machines, sleek battleships and gleaming automo- 
biles; to stamp on cans of paint, containers of vita- 
mins and cans of soup; to affix to delicate dolls, plastic 
toys and roaring airplane motors; to print on rolls of 
paper, bright bread wrappers and frozen food con- 
tainers. It's a summing up of the amazingly diversified 
industrial production of the nation's fourth smallest 
state, whose annual production of $5,000,000,000 
worth of finished goods ranks New Jersey seventh 
nationally in industrial manufacture. 

Few people have to be told that New Jersey is an 
industrial state, of course; sight and sound and smell 
proelaim that fact to even the most casual rider on a 
cross-slate Pennsylvania Railroad train or to even the 
most absorbed driver on the New Jersey Turnpike. 
Yet even within the bounds of the state most people 
know little of the varied nature of New Jersey produc- 
tion, mainly because Made In N r ~ v  Jersey is a label 
seldom used to identify the outpourings of the state's 
11,000 manufacturing plants. 

This book seeks to help rectify that oversight, to 
cull from bewildering statistics and scattered facts a 
simple and direct story of the rise and development of 
New Jersey's fabulous industrial might. No claim to 
completeness is made; obviously one book can present 
only a broad picture, leaving the minute details to be 
touched in by others-perhaps by the industries them- 
selves. 

Obviously, too, no single book wuld tell the role 
of each onc of New Jersey's 11,000 industries. Even 
a mere listing by name and address is far out of the 
question. Rather, the emphasis is on telling the gen- 
eral Story of thirty broad categories of industry, in all 
of which New Jersey has had, and continues to have, 
great importance. 

Nearly a year of intensive study and research went 
inlo the gathering and classifying of facts in Mfrfle 
111 Netv Jersey. The writer visited more than 150 indi- 
vidual firms in every area of the state, and took full 
opportunity to witness at first hand the produclion of 
everything from automobiles to petroleum, from raw 

plastics to toys, from beer bottles to beer. This close 
look at such varied production, possibly never beforc 
taken by any one writer in New Jersey, fixed firmly 
in mind the awareness of the state's tremendous indus- 
trial potential. 

Several themes are offered in Made In New Jersey. 
Chief emphasis is on the factors affecting the dcvelop- 
n~en t  of industry through the years, on showing that 
today's industry is the culmination of decades 01 work 
and struggle. The principal theme, therefore, is: What 
is New Jersey industry, and why is it great? 

A major underlying theme tells the parts played by 
individuals in shaping the industrial pattern 01 both 
state and nation. Time after time these pages tell the 
saga of individuals who persisted in the facc of great 
personal difficulties and in the face of ridicule, and in 
the end founded and nurtured enterprises which have 
grown into world-wide importance. 

Then there is the theme of New Jerscy's industrial 
development set against the background of all indus- 
trial history, so that Made I I I  New Jersey, while writ- 
ten to tell thespecific story of industrial growth within 
one state, in eRect fells the general story of all indus- 
trial growth. 

Finally, a theme has been threaded into these pages 
to show that while industry is important to New Jer- 
sey, so is New Jersey important to industry. The vital 
markets, the unexcelled transportation, the vast pools 
of skilled workcrs-all found in and near Ncw Jer- 
sey-make it certain that industry must continue to 
seek out the state. New Jersey need not apologize to 
industry, need not feel overwhelmed that industry 
looks with favor upon the state. Instead, New Jersey 
can have the certain knowledge and buoying pride that 
no state is better suited lor industry. If New Jersey 
owes much to industry-and it does-industry, in 
turn, owcs much to New Jersey. 

Often, in preparing this material, the writer felt that 
industry in general is not fully aware of the exclting 
and vital story it has to tell. Many industrics find it 
difficult, if not impossible, to delineate quickly and 
clearly their early beginnings. Many know little of 
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exact names of founders, of early struggles and early 
successes. A few industries even scoff at  early begin- 
nings, preferring to emphasize only the production of 
the moment. Fortunately, though, there is a growing 
awareness on the part of broad segments of industry 
that today's annual report is of far less interest to the 
average non-stockholder than the romantic story of 
yesterday's founder struggling to gain a foothold in 
the industrial world. 

The thought persists, too, in this writer's mind that 
industry might well concern itself with telling its story 
in general terms-in terms of industry-wide statistics, 
history, and modern achievements. Statistics are par- 
ticularly difficult to dig out, and will become increas- 
ingly so now that the Census of Manufactures has 
become a casualty of an economy-minded Congress. 
The last such Census was prepared in 1947 and a clear 
picture, unquestionably altered by the Korean War, is 
now exceedingly hard to get. Elimination or  curtail- 
ment of tlie Census of Manufactures is distressing to 
students of current economics and will be a source of 
dismay for future historians. 

Thus, the writer found difficulties in gathering the 
material for Model , ,  New Jersey, but there is a grow- 
ing awareness on the part of all industry that it must 
tell its full story-past and present-in vigorous and 
impartial fashion. The hope is that this book may help 
point the way. 

It is evident that a book embracing the scope of 
Made In New Iersey needed the help of countless 
numbers of people in planning and researching the 
material. Unfortunately space permits thanking only 
those most intimately connected with the work. 

Above all, my thanks go to many colleagues on 
The Newark News, and my chief thanks go to Lloyd 
M. Felmly, editor of The News. F i s t  my thanks are 
extended to Mr. Felmly for the opportunity to re- 
search and write the material for its initial appearance 
as a weekly series in The Sunday News Magazine, and 
secondly, for permission to re-use the basic material 
in this book. 

Other News personnel helped in planning and pre- 
paring the text, including Robert T. Taylor, Edwin S. 
Hipp, and Joseph Taddeo. A great deal of help in 
researching the material came from Albert R. Hunt, 
Alexander Orr, and Stanley Grupy of The News's file 
room. T o  Mr. Grupy 1 also extend thanks for his 
preparation of the index. 

Naturally the author is indebted to Tlre News's 
photographic department, particularly to its head, 
Albert Beissert, and to the many photographers who 
took scores of pictures especially for the series. 

P R E F A C E  

Industrial leaders and public relations men cooper- 
ated willingly in the preparingof Made / ( I  h'ew Jersey, 
and to them I acknowledge my debt. It is my regret 
that 1 cannot recognize each of them ind~vidually, yet 
that is impossible, since I talked to nearly 200 indus- 
trial personages in the course of the work. My thanks 
to them is sincere, for their time, their interest, their 
information and for pictures. 

In any project in which hundreds of people helped, 
the difficulty-and the danger-is in singling out a 
few for special attention. Still, there are a few individ- 
uals who aided me materially throughout the series, 
and these should be recognized. 

Foremost of these are Arlene R. Sayre, Gladys Ells- 
worth and Albert R. Post of the New Jeney Depart- 
ment of Conservation and Economic Development; 
Miriam Studley, New Jersey librarian at Newark Pub- 
lic Library; Marius Scopton of American Cyanamid 
Company; Admiral Harold G. Bowen, Paul Busse, 
Norman Spieden and Kathleen 0. Blank of the 
Thomas Alva Edison Foundation; Edgar Gemmell 
of E. 1. du Pont de Nemoun Company; Clayton 
Cronkright and Grove Thompson of Public Service 
Electric & Gas Company; and F n n k  Townsend of 
New Jersey Bell Telephone Company. 

Acknowledgment for special help is also due 
Marion Copcutt Manning, who typed the manuscript. 

Long days away from home, tramping Ulrough in- 
dustrial plants and talking to public relations men, 
combined with long hours in front of a typewriter 
trying to make facts and figures intelligible, made me 
appreciate more than ever the help of my wife, Dot, 
and our Jay and Ruth. To  them, even more than all 
others, I am indebted for cheerfulness and encounge- 
ment when 1 needed them most. 

John T. Cunningham 

Florl~an~ Park, N .  I .  
Jfrly, 1954 
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Perrolrr t~~t  refining ltrncrionr aroand-rhe-clock, or rhcre ligltrr on Esro cracking snirr readily show. 

Ask t l~e rrverrrjie 111nti about petroleum. He'll be 
vaguely aware that it has made a lot of Oklahoma 
Indians and Texas Texans rich by flowing out of the 
ground like liquid gold. He'll reckon tllat something 
is added, or taken away, maybe, before said liquid 
gold goes from the soil into his automobile or oil 
burner. Somehow though, it all seems so far away 
fronl the furiously ticking meter on the gas pump. 

True enough, no petroleum has been tapped in 
Nem Jeney, not enougl~ to gush about, at any rate. 
Tales of oil prospecting in the South Jersey pine- 
lands seep occasion:~lly into the papers; the fact is 
th:~t petroleum may yet be found here, a pleasant 
prospect to keep in mind when crops are slim. 

But for the present, liquid gold belongs to the 
Soutllwest ;lnd Gulf Coast, as far as the wells and 
goshers are concerned. Nevertheless, Texas oil men 
have more than a passing intcrest in New Jersey 
relinerics-although in all fairness, seven billion gal- 
lons of crude oil one way or  another might not even 
be noticed in Tcx;ls. 

Seven billion gallons is not a figure plucked out of 
thin air; that's the approximate annual capacity of 
refineries clustered within two small New Jersey 
areas, one close to New York, the other within easy 
re:~ch of Philadelphia. Seven billion gallons is 
enough to put tile slate in sixth place nationally in 
the petroleum relining industry, and adds up to 
as(ounding New Jersey-made quantities of everything 
from ?viation gasoline and fuel oil to asphalt and 
was. Petroleum relining capacity is expanding mpid- 
ly in the state. too, being now nearly double the ca- 
pacity of 1945. 

The reasons for New Jersey's vital refining role 
are easy to delineate; p o d  n~arkets and good trans- 
portalion. Those reasons have not changed materially 
in thc eight decades since oil men first cast eager 
gl:~nces on the nlarslllands of B~~yonne ,  close to New 
York City's buying public, close to rail and water 
carriers. 

Bayonne lnd  one other tlling in 1875, when Pren- 
lice Oil Company establisl~ed the slate's first crude 
oil refinery. Quaint old Bayonne, favorite watering 
place of the rich and fashionable of New York, lhad 
room to spare. Prentice's decision to utilize some of 
the marshlands troubled no one initially; the fine 
beaches on Newark Bay continued exclusive enough 
to be c;~lled "The Newport o f  New York." 

Then a darkness settled over Constable Hook, 
caused by the dense black smoke eddying outward 
from the waste fires of Prentice and other early Bay- 
onne oil neighbors, including Ocean Oil Company, 
Lombard Ayres & Company and Polar Oil Company. 
The refiners protested that after taking the valuable 
kerosene and some machine lubricants from the 
crude oil, nothing could be done with sucl~ objection- 
able leftovers as gasoline except bum them. Awny 
went the vac;rtionists; no longer \\rot~ld Bayonne soot 
them. 

A young fellow named Jolln D. Rockefeller, along 
with his associates in the Standard Oil Company of 
Cleveland, built :i refinery in Bayonne in 1877. 
Within a few months Standard :11so took over Pren- 
tice Oil-20 employees, GOO-barrel-:I-day capacity 
and all. John D. and friends had stolen a march on 
the entire industry, getting so close to progressive 
New York, whose pcople probably owned the most 
kerosene lamps in all the world. 

Out in Pennsylvania, not far from the wilds of 
Titusville where Colonel Edwin L.  Drake had drilled 
the \vorld's first successful oil well in 1859, two men 
set out in 1569 to challenge Standard Oil. Seventeen 
tin~es Byron D. Benson and Major Robert E. Hop- 
kins drilled deep into the Pennsylvania oil fields; 
seventeen times Benson and Hopkins found nothing. 

Oil flooded from the earth on the eighteenth try 
and the partners had a pleasant new problem: mar- 
keting the gushing riches flowing about their feet. 
They agreed the best sales country lay at tidewater 
and thus established their Tide Water Oil Con~pany 
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refinery at Bayonne, only to Cuid that conlpetilors 
controlled the railroads. Accordingly, railroad lincs 
refused to carry Benson-Hopkins crude. 

The oil world scoffed when news leaked out late 
in 1878 that Tide Water had decided to build a 288- 
mile pipeline over the Alleglleny Mountains, over the 
lesser hills of New Jersey and under Newark Bay all 
the way to Bayonne. Less than a year later, nonethe- 
less, piped crude flowed 110 miles over the Alle- 
ghenies to Williamsport, Pennsylvania. 

Jersey Central Railroad then agreed to take oil 
from Williamsport to Bayonne in tank cars, and be- 
fore the end of 1879 the brash young Tide Water 
Company had acquired the Occ;ln, Polar and Lom- 
bard Ayres refineries in Bayonne. Standard, shaken 
by the audacity of little Tide Water, fought back. 

John D. Rockefeller and friends had the money to 
build bigger and better; by 1880 their pipeline 
stretched 400 miles Iron1 gushers at Bedford, Pcnn- 
sylvania, to Bayonne, being the first pipeline to reach 
tidewater. The last mile proved toughest for Stand- 
ard Oil Company, since mountains and rivers could 
not cause nearly the trouble created by the uncooper- 
ative mayor of Bnyonne. 

Central Railroad bitterly fougl~t the new Standard 
Oil pipeline. Bayonne's mayor, possibly out of the 
purest of nlolivcs, vetoed a council resolution per- 
mitting Sl;indard3s pipeline a right-of-way through 
30th street. Standard Oil, also possibly with the pur- 
est of motives, campaigned actively in the ncxt 
election; the good people of Bayonne elected a mayor 
and a council fricndly to the oil company. 

On the evening of September 22, 1880, the pe- 
troleunl-minded Mayor and Council passed an ordi- 
nance creating a pipeline right-of-way in 30th street. 
A messenger nrshed the ordinance to Standard's 
ynrds, where 300 men waited in tlie red glare of 
their kerosene lanterns. By dawn trenches had been 
dug, pipe laid and trenches filled in again, even be- 
fore the city populace (or the Central Kailroad) 
kncw an ordinance had been considered. 

Tide Water's pipeline finally inched into Bayonne 
in 1888 and the oil war settled into more o r  less 
friendly competition, with room for all. Tank steam- 
crs carried refined oil outward in their sleel holds 
and sailing ships put oil-filled wooden barrels in 
their holds to take abroad. Close to home, kerosene 
stovcs becanie a popular extension of the warmth of 
the parlor stove o r  a summer substitute for the 
kitchen cook stove. Steam engines and big machines 
used more and more petroleum lubricating oils in- 
stead of the whale sperm or lard oils of an earlier 

P E T R O L E U M  

Just over the horizon, if any one listened and be- 
lieved, a new factor began to chug into the oil land- 
scape. The census writer of 1899 heard, believed and 
reported: "The recent extraordinary growth of the 
automobile industry . . . has stimulated the de- 
vclopmcnl of small internal-conlbustion engines of 
from three to 40 horsepower." 

Four New Jersey oil refineries produced 8,600,000 
barrels of petroleum products in that same year of 
1899, with 6,200,000 barrels being "illuminating" 
oil, 1,300,000 barrels being fuel oil, and only 1,100,- 
000 barrels being naphtha or gasoline (also known 
variously as "motor spirit," "680 spirit," "boulevard 
gas fuel" or just plain "petrol"). 

But horseless carriages didn't turn the heads of 
good sound oil men. T.ook at the figures, they said, 
reasonably enough: only five automobiles built in all 
of 1895, only 22,000 built in the entire country in 
1904. Kerosene, that's our business, they insisted as 
they expended to tap bigger and better oil fields in 
the Southwest. 

Standard Oil Conipany and Tide Water eniployed 
a total of 3,000 men between then1 and refined 40,- 
000 barrels of oil daily in thcir Bayonne plants in 
1904. Bayonne correctly boasted that the longest 
pipeline in the world-1,800 miles from Standard 
Oil Company to "Indian Territory"-ended in the 
Hudson County peninsular city. 

%ill, congestion moved in on Standard Oil, not 
only in Bayonne but also at its big Eagle Works in 
Jersey City. The company looked longingly across 
Newark Bay and down the Arthur Kill to the marshy 
farmlands near Morse's Creek in Linden. Late in 
1907 Standard Oil Company began to build its sprawl- 
ing new Bayway refinery. 

Bayway offered several advantages: room to grow, 
deepwater transportation, good railroad connections 
and a terminal on the Tuscarora pipeline which 
stretched to the oil fields of Pennsylvania. Moreover, 
[he area had good petroleum refining know-how, 
centered in the old Borne, Scrymser Conipany in 
nearby southern Elizabeth. 

Started in 1883, the waterfront oil refinery of 
Borne & Scryn~ser had achieved world-wide niarkets 
by 1890 as the firm pioneered in making a wide 
range of petroleum lubricants to compete in a lubri- 
cating market long prejudiced in favor of whale 
sperm and lard oils. Borne, Scrymser Company 
boosled its daily capacity from 300 barrels in 1883 
to more than 1,000 barrels daily by 1889. Today the 
conipnny is still operating after more than seventy 
years in business. 

All petrolcuni refining in thc East suffered in coni- Night ~r'orlr proceeds ot Calilornia Oil Company in Pert18 
A~ftboy. 
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pririson with Standard Oil's Bayway relinery after 
the first still was lit there in 1909. Every one recog- 
nized the vastness of the enterprise, yet few Linden 
folks called the plant other than "Tom Glackin's 
heroscnc factory,'' in dual tribute to the forcefulness 
of Glackin, the hard-driving, colorful Irish foreman 
and in recognilion of the principal Bnyivay product. 
Even in 1909 kerosene dominated the most advanced 
petrolel~m refineries. 

But grudgingly o r  otherwise, only the most ardent 
horse lovers f:~iled to agree in I909 that the auto- 
mobile had come to slay. Gradually the percentage 
of gasoline distilled from etude oil increased until 
By World War 1 the motor fuel had pushed kerosene 
into a secondary place. 

World War I brougl~t [iintastically increased de- 
mands for refined gasoline and oil; the total export 
of gasoline rose from 4,600,000 barrels in 1913 to 
13,500,000 barrels in 1918. The AEF doughboys 
jolted over tile rutty French roads in motor troekc 
as n~uch  as they walked in the muddy fields. Over- 
head, the first wrlrplanes sputtered and fought an 
aeri:ll war that forecast the nature of things to come. 
This all added up to great quantities of burned gaso- 
line and oil, and, as Lloyd George said, "the Allies 
flo:~ted to victory on a sea of oil." 

Two factors entered the picture to alter New Jer- 
sey's refining setup hetwecn 1900 and 1920. 111 the 
first pl:~ee, other companies built New Jersey instnlla- 
lions to con~pete wit11 Standard Oil Company and 
Tide Water; secondly, violent labor unrest in Bay- 
onne seriously threatened the stale's petroleum in- 
dustry in 1915 and 1916. 

Bilyor~ne eontinued a favored spot for oil aorks. 
Gulf Refining Company built a terminal plant (in 
cffect ;I warel~ousing and distribution center) in the 
city in 1901, and the Texas Company added its 
terrnin:tl plant in 1910. Down along thc Delaware 
River the Vaeuun~ Oil Company (now Socony- 
Vacuum) built a   nod ern refinery at Pnulsboro 
(Gloucester County) in 1917 with a 20,000-barrel 
daily capacity. The Wnrner-Quinlan Company startcd 
a small refinery at Lindcn in 1912 (which Cities 
Service boilgl~t in 1937). 

Bayonne strikes in 19 15 and 1916, involving thou- 
sands of workers at Standard and Tide Water, etcbed 
t l~e~~lselves into labor history because of the unpreee- 
dcnted bnrtality accorded the strikers at the hands of 
known criminals brought in lo brcak up the walkout. 
Pei~rl Bcrgoff, self-styled "King of the Strikebreak- 
ers," paid by the co~npanies to lend a frontal attack 
011 t l~e workers, possibly went beyond the instruc- 
tions of his superiors. At any rate, thrce strikers and 

a boy died in a five-day reign of terror. Out of the 
bloodshed came enlightened petroleum industry labor 
policies, fortunately. 

Labor peace made the industry bound ahead, with 
the state making nearly 25 per cent of a11 Unitcd 
States refined petroleum products during World War 
I. By 1919 New Jerrcy Icd thc country in average 
number of petroleum workers with 10,178 recorded 
that year. The value of petroleum products, $280,- 
995,000, placed the state second only to California 
in thc country as a refinery centcr in 1919. 

Postwar refining slumped throughout the country 
in 1923 as all European refineries, particularly Rus- 
sia's, picked up capacity and added to the huge 
American surpluses of refined gasoline and fuel oils 
left over from the war. A definite indication of hard 
times manifested itself in two prices announced at 
the refincrics: Gasolinc, 7Y2 cents per gallon; kero- 
sene, 7% cents per gallon. Those two had not been 
that close in cost sinee Henry Ford put the automo- 
bile within reach of most Americans. 

Not that the petroleum industry faced collapse. 
Standard Oil had pushed its production to 180,000 
barrels daily at its Jersey City, Bayonne and Bayway 
plants (80.000 barrels daily at Bayway alone). Only 
Tide Water came close to Standard Oil in production 
wit11 36,000 barrels refined each day in Bayonne in 
1923. Figuring every barrel to hold 42 gallons, it can 
be seen that the rcfincries kcpt busy. 

Increased use of home oil burners in tile 1920's 
got the petroleum industry rolling briskly; gasoline 
pushed the industry into high gear. Pressurc stills 
made more and more gasoline available out o f  each 
k ~ r r e l  of crude oil, and, particularly pertinent, led to 
continuous operation ivithout frequent shutdo\vns to 
clean equipment. 

"Cracking" coils, designed to refine crude oil under 
very higll presrure and great heat, begon to rcplace 
the old low-pressure stills as the 1920's wore on. 
For the user of gasoline those coils meant n higher 
grade product. Charles A. Lindbergh, when hc 
pointed the propeller of his "Spirit of St. Louis" into 
the wind in May, 1927, had the secure feeling that 
11i.s improved 75 octane gasoline \vould help him 
make Paris. ("Regular" gasoline at any standard- 
brand pump today has an octane rating \\,ell above 
lhnt of the fuel uscd by Lindbergh.) 

By 1930 New Jersey had begun to slip in relation 
lo tile rcst of tile counlry in petrolcunl refining. Not 
that llle slate's c:lpacity declined; rather it increased, 
but not as r:~pidly ;IS Texas and California, whcre oil 
men built new refineries close to the spouting wells. 
Still. Nc\v Jersey continued fourth in refining capacity 

P E T R O L E U M  

natlonaliy In 1940, w ~ t h  a daily average of 255,950 
barrels 

World War 11 agaln threw New Jersey and all 
Eastern refineries Into welcome rel~ef Nazi sub- 
marlne packs haunted the Atlantic coast and scnt 
loaded tankers plung~ng to the bottom Surglng seas 
washed over the wrecked tankers and splashed grcat 
black crude 011 smudges over the cntire Jersey coast 
as grlm rem~ndcrr that not all the war was be~ng 
fought 3,000 m~les away 

The government placed 11s fullest resources beh~nd 
bu~ ld~ng  the "Big Inch" and "L~ttle Inch" p~pellncs 
from Texas to Llnden The 1,363-mllc "Big Inch" 
cdme first, and that 24-~nch plpe brought 011 from 
Longv~ew, Texas, to Llnden In August, 1943 When 
thc last 011 Rowcd through the "Dig Inch" on Octobcr 
15. 1945, the p ~ p e  had brought 260,750,000 barrels 
of petroleum (~ncludlng refined products as well nr 
crude 011) to rlle East 

"Little Inch," named because the 20-inch diameter 
of the pipc was less than its predecessor, stretched 
overland 1,475 miles from Beaumont, Texas, to 
Linden. This line held 2,000,000 barrels of oil, 
Rowcd at thc ratc of 122 miles pcr day and took 12'h 
days for a given product to flow from Beaumont to 
Linden. The first petroleum product via "Little 
Inch" reached Linden on hlarch 2, 1944, in the 
midst of a severe fuel oil shortage-and, ironically 
enough, throughout the first day a naphtha cleaning 
fluid ran from the pipe. Happily, fuel oil for North 
Jersey burners soon inched its way through the 
state and out of the line at Linden on March 3. 

Natural gas replaced permleun~ products in both 
"Inches" after prolonged legnl bickering following 
World War 11, but the two grcat pipelines had servcd 
thc nation well. Not only did they bring fuel oil to 
cold New Jersey homes, they r~lso hrought aviation 
gasoline for relatively easy transsl~ipment to fighting 

I Ccnrrul siew oJ Bayway Helmery, larger1 8" N e w  lerrey,  wdrh e dolly copociry oJ 150,000 borrelr. 
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had been making asphalt at its Perth Amboy plant. 
Since 1947, California Oil Company has spent $100,- 
000,000 expanding the plsnl's capacity to about 
60,000 barrels of crude oil a day. Everything new 
has gone into the plant-"cat" cracker, tankers, 
storage tanks, stills-to develop the refining of Calso 
products in New Jersey. California's products range 
from aspl~alt to aviation gasoline, with motor gaso- 
lines, kerosene, light fuel oil and bunker fuel oil be- 
tween those extremes. 

Texas Company went across state for its newest 
refinery, choosing 1,600 acres of wide open land 
spread over 2'A miles of waterfront on the Delaware 
River at Westville, just south of  Camden. Thc 
spreading site had once been Washington Park, an 
alnusement place noted throughout the Philadelphia- 
Camden area from 1895 until fire leveled the park 
in 1909. 

Starting completely from scratch, as no other New 
Jersey refinery has done since the turn of  the cen- 
tury (even Calso incorporated the old Barber build- 

PETROLEUM 

the world's annual wax consumption at its Bayonne 
plant. 

Unlike Esso's specialization, Tide Water makes 
nearly every type of petroleum product in its Bay- 
onne refinery (excluding only wax). Tide Water has 
come a long way since the days when Benson and 
Hopkins dared push their pipe line from the rnoun- 
tains to the sea, and now the truly "tidewater" part 
of the company can handle 75,000 barrels of crude 
oil daily in Bayonne. 

Perhaps the most diversified refinery in the state is 
that at Paulsboro, where Socony-Vacuum literally 
makes everything in the petroleum field-asphalt, 
wax, fuel oils, gasolines, petrochemicals. Socony- 
Vacuum is one of the very few refineries in the coun- 
try processing every product, since most specialize 
in selected crudes (low wax, low asphalt, etc.). 

One hallmark of the petroleum industry in the 
state is the concenlration of research activities within 
New Jersey, two notable examples being Socony- 
Vacuum's research laboratory at Paulsboro and the 

enlists within the state have explored, and continue 
to explore, the petroleum industry in a range extend- 
ing from the improvement of high octane gasoline to 
the production of synthetic rubber, synthetic alcohol 
and synthetic toluene for use in explosives. This 
phase of the industry will be given broader attention 
in a later chapter on genenl research activities in 
New Jersey. 

Now, with the petroleum industry well past the 
midpoint of the twentieth century-yet less than a 
century slnce Colonel Drake struck oil in Titusville- 
New Jersey is solidly established as a leading pe- 
troleum state. lts seven refineries have a total ca- 
pacity exceeding 475,000 barrels daily (42-gallon 
barrels). This figures out annually to about seven 
billion gallons of every known petroleum product. 

Yet, not one drop of  oil comes from a New Jersey 
oil well at the monient-and don't buy any stock in 
a company proposing to tap an alleged oil field in the 
state. At least, not without consulting your broker. 
Oil wells in New Jersey are possible but, at the mo- 

ings into its operations at Perth Amboy), Texas 
Dralvit~fi crude oil rornple /rom a Boylvoy sloroge lank. 

Esso Research Center in Linden. Other companies ment, not probable. 
Company built what has been called a "pi~ture 1 maintain research activities. too, m d  labor at on^ xi- 

! men in Europe. Moreover, the much-debated pipe- refinery" because of the neat layout of  buildings, 
lines also made a substantial profit for the govern- crackers, stills and storage tanks. The new refinery / Tlzenrzol re/or,ner ol Coli/ornio's Perrh Antboy refincry. Two o/ Tide IVorerf great round SIOrOgE ton& ot Boyanne. 

ment, a fact usually overlooked by critics of thc two 
"Inches." 

The petroleum industry, matured by the depression 
and tested by World War 11, entered the years fol- 
lowing V-J Day with facilities far beyond the com- 
prehension of  those who livcd in the days of Tom 
Glackin's kcrosene factory. For one thing, refining 
reached a new high with the introduction of catalytic 
units, a development whereby a catalyst does most 
of the "cracking" (refining) of crude oils into gaso- 
line under lower pressure, thus permitting the manu- 
facture of high quality gasoline at low cost. Catalytic 
cracking also permits the recovery of more gasoline 
per barrel of  crude oil. Today Esso's Bayway refin- 
ery has the biggcst "cat" cracker in the world, whilc 
another "cat" at Tide Water in Bayonne has estab- 
lished world records for the longest initial run and 
the longest continuous runs for a cracker. 

New Jersey's role in World War I1 also caught the 
attention of two other major con~panies, California 
Oil Company and the Texas Company, which moved 
refining operations into the state in 1947 and 1949, 
respectively. Togcther these plants represent the very 
newest thing in oil refining and betwecn tlien~ they 
have increased the state's refining capacity by 125,- 
000 barrcls daily. 

California Oil came to New Jersey by buying out 
the old Barber Asphalt Con~p:~ny,  which since 1903 

1 

went "on stream" (began operations) late in 1949. 
Every refinery in New Jersey is in the midst of 

expansion; as one plant superintendent put it, "Re- 
fineries are always expanding." The state's refining 
capacity has nearly doubled in the past decade, from 
a daily capacity of about 250,000 barrels in 1945 to 
more than 475,000 barrels today. 

Esso's Bayway plant is far and away the biggest 
refinery in New Jersey, with a daily capacity of 150,- 
000 barrels (42 gnllons each) or 6,300,000 gallons 
daily. One fact concerning t l ~ e  Bayway refinery brings 
I I O I I I ~  n reason for locating on deep water other than 
to provide ship channels for heavily laden tankers. 
B:~yway uses enough salt water daily to equal the 
amount of fresh water nceded every day by Phila- 
delphia or Dctroit, the water being used to cool re- 
fined products after the tremendous heats used in 
converting crude oil into its usable conlponents. All 
refineries use great q~lantities of water, in proportion 
to thcir production. 

Esso's other major New Jersey refinery, at Bay- 
onne, is a specialty plant, with its n121jor output being 
asphalt, lubricating oils for industri;ll uses, and wax. 
The Bayonnc refinery processes 2,500 barrels of 
lubricants, 5,000 barrels of asphalt and 560,000 
pounds of  wax daily. Possibly the wax production 
is l l ~ e  most striking to the average pcrson, par1icul:lrly 
wllen it is realized that Esso makes 20 pcr cent of 
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RESEARCH 

Build o berrer ,,loltserrop, the old advice goes, and 
the world will beat a pathway to your door. Shake 
that truism well, blend it with a bit o t  The-World-Is- 
At-The-Crossroads theme and there emerges the 
traditional commencement address, with every word 
just as true today as it was fifty years ago. 

Tfle fact is that the world has always sought the 
figurative bctter mousetrap, or, more particularly, the 
type of niind capable of developing it. The same un- 
canny mental processes required to i~mprovc methods 
of snaring a rodent can also make a superior jet 
plane or a better antibiotic. 

Today, of course, mice serve far greater scientific 
purposes than n~erely testing new traps, but the basic 
philosophy of the improved-mousetrap is still sound, 
sound enough to make industry beat a very significant 
pathway to the bright doors of hundreds of research 
laboratories spread throughout New Jersey, 

No other state tops New Jersey in the magnitude 
and diversity of research carried on in more than 
400 laboratories located within the state. The search 
for betterment is everywhere in New Jersey; it is 
found in unprepossessing old buildings in the cities 
and in shiny new laboratories on the most handsome 
of the suburban hills. 

Somewhere between 12 and 15 per cent of all 
United States research is earried on in New Jersey; 
no one can say for sure how much. Security regula- 
tions, combined with the elusive nature of the quarry, 
make it hard to ensnare research in exact statistics. 
Still, settle for 12 to 15 per cent-and that means 
about one-seventh of all national research is crammed 
within a state occupying only 1/370 part of the 
country. 

Research and its close cousin, development, are 
the real keys to the current level of S5,000,000,000 
in value oI  goods manufactured annually in New Jer- 
sey. More important, work going on in laborntories 
today bodes well for tomorrow; research is to indus- 
try what spring rains are to summer pasturelands. It's 

almost axiomalic to say tIi;~t where money is spent on 
research, there industry thrives. 

The entire conccpt of the research li~boratory as it 
is now known is a phenomenon of the last thirty years. 
If there are industrialists who begrudge the import- 
ance of research, tl~eir voices are not loud. Quite sini- 
ply, and over and above altruism, in today's competi- 
tive economy a conlpany either spends money on re- 
search or Ialls behind its rivals. 

Two things have partleularly characterized new rc- 
search laboratories in the past two decades-quiet 
locations in the country, and a gathering together of 
many scientific and technical skills to \\,ark 11s a team. 
These are not new notions. Thomas A. Edison's her- 
alded Menlo Park laboratory had both oI those desir- 
ables way back in 1876. 

There are many who believe that Edison's greatest 
contribution to the world was his conception of a 
highly organized rcsearch laboratory. No one else had 
succeeded before 1876 in drawing together bright 
minds and skilled hands to put inventiveness on a 
production-line basis. 

Edison deliberately sought a peaceful spot as the 
location of the world's first research laboratory. H e  
found it on a high hill in Menlo Park, then sanguinely 
announced his intention to speed up inventing. He 
envisioned a minor invention every ten days, a major 
invention every six months. 

Thus, out of the n~ouse-filled garret and into bright 
clean rooms came the scientist. Edison surrounded 
himself with high level kno\\ledge. He hired chemists, 
engineers, model makers, tl~eoretical scientists, rnath- 
ematicians and skilled mechanics. His Iorce lotaled 
sixty-one men, dedicated to the cooperative pursuil 
of invention and presumably happy to be in the quiet 
Jersey hills where strawberries bloonied in June. 

Team-work paid off, and more than 300 separate 
patents resulted from work at Menlo Park between 
1876 and 1882. Three of those patents-for the 
phonograph, the electric lirmp and the "Edison Ef- 
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fect," the forerunner df the radio tube, clearly etched 
Edison's nanle into the annals of science. 

Certainly Edison had no corner on research. Ed- 
ward Weston's Newark laboratory, for example, pio- 
neered An~erican measuring instrunlents. Scientisti at 
Kenvil advanced the knowledge of powder making. 
With rare exceptions, however, industry did little re- 
search within its own domain. Why improve methods 
or products, industrial heads argued, when what 
grandfather bought still sold readily to his grandsons? 

Industrial historians credit E.  I .  duPont de Ne- 
lnollrs Company with establishment in 1902 of the 
first important American industrial research labora- 
tory. DuPont chose a New Jersey location for that 
installation too, setting up the new facility at its Re- 
pauno dynamite plant in Salem County. 

It can hardly be said that the duPonts plunged 
recklessly into research, since only six young chemists 
crossed the river from Wilmington to Repauno. No 
particular favors were accorded the scientists, either. 
They carried all their equipment with them-two 
small cases of glassware, a few chemicals and a micro- 
scope. 

World War I shocked industry into intensified re- 
search, particularly after national leaders awoke to 
the fact that Germany's government-encouraged lab- 
oratories had given the Kaiser a big drop on the 
world. Out of the first major world war came the real 
seeds of organized industrial inquiry. Still, research 
expenditures in the entire United States in 1920 prob- 
ably did not exceed $300,000,000 per year. 

World War 11, for a11 its tragic implications, finally 
brought American research and development into full 
flower. Laboratories found answers to seemingly in- 
soluble problems. Ready supplies of government mon- 
ey encouraged even very snlall firms to expand re- 
search progmms. Germany's :~dmitted scientific skills 
called for an all-out laboratory fight, a fight every bit 
as important (even if not as personally distressing) 
as struggles in front-line foxholes. 

Today industry has expanded research expendi- 
tures ten-fold over \\,hat they were three decades ago. 
Industrial s~lrvival is as simple and as expensive as 
that at the mid-point in the twentieth century. The bil- 
lions of dollars spent for scientific know-how have 
paid off; more than 50 per cent of products in com- 
mon use today were not even known fifty years ago. 

Somewhere between $150,000,000 and $200,000,- 
000 is poured into New Jersey research installations 
every year. Those sunis are spread over a wide p o -  
gmphic area, into about I50 separate ml~nicipalities. 
They are spread over a broad product area. too- 
food, television, petroleum, electronics, aerodynam- 

ics, communications, textiles, metals, explosives, 
pharmaceuticals, chemicals, plastics, rocket motors, 
electric lamps, air conditioning. Whatever the prod- 
uct, it is almost surely undergoing research in New 
Jersey. The airplane is a good example of what New Jer- 

sey science is doing about tomorrow. Engineers who 
have pierced the sound barrier owe much to New Jer- 
sey aircraft skill. 

Curtiss-Wright Corporation has centered a sizeable 
portion of its search for better airplane engincs and 
propellers in New Jersey. The firm's new power in- 
quiry is spread through turbo compound motors, tur- 
bojets, and the ram jet. The ram jet (the "Flying 
Stovepipe") is the latest announced Wright engine ad- 
vance. Capable of withstanding temperatures as high 
as 3,000 degrees F., the "Stovepipe" has no moving 
parts and is at maximum efficiency at speeds between 
1,500 and 3,000 miles per hour. It is reasonable to 
assunle that engines destined to make the ram jet old- 
fashioned are on the drawing board or  in engineering 
minds at Curtiss-Wright. 

Curtiss-Wright is not the only one bent on putting 
the mere speed of sound into the aeronautical foot- 
dragging class. The M.  W. Kellogg Company in Jer- 
sey City is in the midst of highly-secret work with 
film jets. Up in the hills of Morris County, Reaction 
Motors Incorporated is deep in rocket research and 
development. 

Reaction rockets already have thrust experiniental 
aircraft far beyond the speed of sound and have car- 
ried Navy Viking rockets aloft at 4,100 miles per 
hour. Again, those are announced achievements; ob- 
viously rocket science looks ahead. Reaction Motors 
will base its look ahead in a new $2,500,000 research 
laboratory under construction in Denville near the 
Rockawny Township line. 

Every jet or rocket development brings incredible 
new problems, of course, and the J;lnles Forrestal 
Research Center at Princeton University is concerned 
with those problems. More than 500 Forrestal Cen- 
ter scientists and assist;lnts are easing the rocket into 
the future, and finding that the land at the other side 
of the Sound Barrier has completely repealed most of 
the laws relating to such old-fashioned airplane 
specds as 300 to 300 miles per hour. 

Since mankind has only just crashed the Barrier, 
there is much to be learned and nluch to be developed 
if supersonic speeds are to be of any practical use. 
Forrestal Research Center is studying rocket and jet 
motors in specially-constructed buildings on the 
shores of Lake Carnegie. Two unique wind tunnels 
can simulate altitude from sea level to 100,000 feet. NIKE, onriaircrolr ,r~imile *$,hose "brain" lvor developed by 

Bell Loboratories rereordrers in Whippony. 
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Princeton scientists are working closely with govern- 
ment and niilitzlry agencies and with private industry 
-and aircraft's future rides as much at the Forrestal 
Center as it does anywhere in the world. 

This onslaught on space calls for new metal alloys, 
new instruments, new fuels, and New Jersey labora- 
tories are meeting the challenge. New metals and al- 
loys are under particularly intensive study at the 
recently-con~pleted $1,200,000 South Plainfield lab- 
oratory of the Anieriean Smelting and Refining Com- 
pany. New instruments are being readied by scientists 
in laboratories of such eompanies as Weston Elec- 
trical Instrument Company in Newark and Bendix 
Aviation Corporation in Teterboro. 

Fuel to drive the aircraft of tomorrow is a primary 

concern of petroleum researchers, who nlust at tlle 
same tinle concern tlien~selves with that greater por- 
tion of mankind content to roll along in automobiles. 
Fuel research leads directly to t l ~ e  door of the Esso 
Research Center in Linden, probably the rvorld's lead- 
ing petroleum laboratory. ' 

The automobile fathered the Esso Centcr, altliough 
the twenty-six nlen who started research and develop- 
ment work for Standard Oil Development Company 
back in 1919 certainly never envisioned the facilities 
now available at Linden. Nor, for that matter, could 
they possibly have forcseen the changes a mere thirty- 
five years could make in petroleum outlook. 

Rolling years have brought better gasolines and 
lubricants, with many of the advances directly trace- 

Typical o/ unit,errifg-like nfnlorphere o/ research labr ir Erso Rerearch Center. 

Slandard Oil rcientirt rr,er electron mic rorcope in experimentofion with ntinute item,. i 
able to work at Linden. Improved methods of crack- 
ing and better catalytic processes owe .much to Esso 
contributions in Union County. The governing theme 
at the Esso Researeh Center is creation of energy, 
naturally, but work at Linden also has spread into 
m;tny other channels. 

During World War 11, long years of work ht Lin- 
den on synthetic rubber brought Butyl to a rubber 
starved nation. Today Butyl is used almost exelusive- 
ly in this country for the manufacture of automobile 
inner tubes. Similarly during World War 11, Esso sci- 
entists perfected the volatile Ruid used in fire bombs 
and pioneered in development of smoke screen gen- 
erators. 

While work must continue to improve gasoline for 

the road-minded citizen. Esso Research Center also 
is deep in the jet age. Recently the Center announced 
a new jet lubricant, which does not evaporate at high 
temperatures or congeal at low temperatures. Anoth- 
er horizon in the Linden laboratory is petro-chemi: 
cals-the development of petroleum by-products into 
useful chemical compounds. 

By devoting a n~ajor'share of attention to the chem- 
istry of petroleum, Esso Research Center is right in 
tlie midst o f  what might be the greatest research 
movement of all times, the development of new prod- 
ucts through chen~istry. Notliing has highlighted the 
advance of controlled scientific inquiry like relatively 
recent research in the fields of organic chen~icals, 
pharmaceuticals, plastics, paints, explosives and many 

FiornLg rorn jet is pnrt of Erso rereorck project rtndermken for U.S. Not ,y .  



Beryl-covered ~ l m r  clotlz is tested in Erso rubber section for 
rrrtrilr rrrrtxgrl prior to trre in irrigation ditch. 

other chemical commodities. 
Fortunately for New Jersey, since there is every 

indication tltat chemical research may hold in its test 
tubes much of tomorrow's way of life, the state is the 
center of  multifold cltemical laboratories. Most of  
these are centered in the teeming industrial zrreas of 
Essex, Union, Somerset, Hudson and Middlesex 
coi~nties. 

Cllernical research picked up pace amazingly in tlte 
early 1930qs, in the midst of  a depression that made 
many ;In "all-eggs-in-one-basket" industrialist col- 
I;lpse. At n time when ntany industries wondered if 
the sun w o ~ ~ l d  ever shine again, chemical houses used 
tlteir laboratories to start rolling back the clouds. 

Untold  nill lions of dollars of risk cnpit;rl went into 
Jersey phar~n:tceutical research. Merck & Con~pany 
rtarted a vast program in 1933, and soon afterwards 
other pllarnlaceutical houses began exploring their 
own destinies-firms like khering jn Bloomfield, 
HolTnt;~n-LaRoclte in Nutley, WarnerrCltilcott in 
Morris Plilins, E. R. Squibb in New Uruns\\'ick, 
American Cyanamid in Bound Brook, and Ciba Phar- 
maceutical Conlpany in Sulnmit, to mention a few. 
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Thus capital risked at the worst economic pcriod 
in all American history, paid off, and doubly, in great 
new life-saving miracle drugs and in profits for the 
investors in research. The Jersey-developed health- 
givers-sulfa drugs, streptomycin, cortisone, vita- 
mins, hormones-are well known. Increased com- 
pany income can be proved as well; recently, by way 
of illustration, the Schering Corporation of Bloomdeld 
announced that 65 per cent of its gross 1953 income 
came from products developed since 1948. 

Du Pant company's research is a hallmark of tlte 
twentieth century, and New Jersey remains vital in 
du Pont's exploration of better living through chem- 
istry. Du Pont explosives research is still centered at 
Repauno and smokeless powder research is carried 
out in laboratories at Gibbstown and Carney's Point. 
More than 1,000 persons arc engaged in du Pont's or- 
ganic cl~emistry research, all of it located at Deep- 
water Point in Salem County.. Color research is cen- 
tered in Newark, photo products research is based in 
Pnrlin. So du Pont recognizes the value of New Jersey 
as n research spot ;IS much as it did in 1902. 

Much of the nation's high explosive know-how re- 
mains alive In New lersey, at du Pont instnllations, at 
Hercules Powder Company in Kenvtl and at Pica- 
tinny Arsenal, Lake Denmark Naval Anlrnunition 
Depot and Earle Naval Ammunition Depot. 

Much of chemistry's attention is now devoted to 
plastics, and in that synthetic area New Jersey is a 
national leader. A great deal of looking ahead in plas- 
tics is going on in laboratories like those of Celanese 
in Summit, du Pont in Arlington, Hercules at Parlin 
and Burlington, Union Carbide and Carbon Corpora- 
tion (Bakclitc) in Bloomfield, Anlerican Cyanamid 
in Bound Brook, and many other companies. 

It goes almost without saying that tlte many firms 
contributing to New Jersey's billion dollar annual 
chemical business are heavily eng:tged in rese:lrch. 
Their laboratories are well equipped and numerous. 
To  mention just o few, there are important labora- 
tories at American Cyanamid in Bound Brook, Nop- 
co Chemical Company in Harrison, Allied Cllernicel 
& Dyc Corporation in Morris Township, General Ani- 
line & Film Corporation at Grasselli, Hcyden Chemi- 
cal Corporation at Fords and Garlield, J .  T. Baker 
Chemical Company in Phillipsbu~g. 'There are m;lny 
others; these are merely represeniatiye. 

Equally exciting is llle future facing the electronics 
industry, and here New Jersey probably is also the 
national leader. The state has been out in the fore- 
front of electronics development tmdition;llly, at least 
partially because the Signal Corps center has been 
located in Monmouth County since 1917. Obviously 
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much communications know-how emanated from old 
Cantp Vail and its latter-day successor, Fort ~ 0 ~ -  

Fort Monmouth still is the national center of  secret 
army communications research, and its presence has 
given impetus to several private laboratories in Man- 
ntouth County. Much electronics research also is car- 
ried on by private industry in many state locations 
end New Jersey has several of the world's best-known 
electronics-linked research installations. 

RCA's David Sarnoff Research Centcr at Prince- 
ton is world famous for its wort  in radio, television, 
acoustics, electronic tubes and most otller phases of 
electronics. The laboratory was established in 1942 
10 draw RCA research together in onc spot; today 
nlore than a thousand persons work in the huge 

Much of  RCA's development of color television 
took place at Princeton, and recently the centcr dis- 
played a method of recording TV pictures on mag- 
netic tape in both black and white and color. Tlte 
center also announced this year an atomic electric 
battery, about the size of a cigaret filter, which con- 
verts atomic encrgy directly and sintply into small but 

Otrr of rerlr lo develop berter fibers or Borony Mills. 
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features communicat;ons, since the Laboratories are 
jointly owned by A.T.&T. and Western Electric. Re- 
search into everything from telephone handsets to 
wire and from switchboards to telephone poles goes 
relentlessly on. However, research knows no limited 
bonds, and from collateral developments have come 
much of the fame accruing to Murray Hill. 

One of the best-known research finds of modern 
times is the transistor, invented at Murray Hill by a 
team of three scientists. The tiny, rugged transistor 
came out of persistent and pure research, and since 
Bell Laboratories first announced the device in 1948 
the transistor has been found capable of performing 
efficiently nearly all the functions of an ordinary vac- 
uum tube. 

Murray Hill scientists continue to explore nearly 
every avenue of comm~~nications and sound. The 
transistor is widely used in telephonic communica- 
tions, but manufacturing licenses have made it a\'ail- 
able for a wide mnge of electronics use. From Mur- 
ray Hill will continue to come better telephonus and 
switchboards, better electronics devices, better sight 
and sound. Possibly even a better mousetrap may 
come from iMurray Hill. Bell Laboratories in 1952 
developed a better electrical "mouse," a two-inch bar 
magnet with copper whiskers. The "mouse" can 
quickly solve more than 1,000,000 different mazes 
to find his "cheese," and he's higllly useful routing 
calls through complex telephone switchboards. 

Bell Telepllone Laboratories have been in New 
Jersey since 1926, coming first to a small laboratory 
in Whippany from where the first television program 
wi~s broadcast to New York in 1927. The Whippany 
p1l:ise of Bell Laboratories uork seldom gets the head- 
lines alloted lo Murray tlill, since most of the work 
of the 1.500 Whippany en~ployees is highly classified. 
It has becn announced, however, that the Whippany 
laboratory developed the electronic "brain" of NIKE, 
the anti-aircraft missile with the uncanny ability to 
track down and destroy a maneuvering enemy plane. 

The future of the world secms linked to nuclear 
lission and New Jersey is certain to play a continuing 
role, just as it did in the production of the first A- 
bomb. As an cxample, two scientists, searching for 
3 better lamp filamcnt in the Westinghouse Lamp Di- 
vision at Bloomfield, developed pellets of pure uran- 
ium in 1922. Twenty years Inter, when three tons of 
uranium were needed for the Mnnl~attan Project in 
1912, Wcstinghouse scientists found ways of boosting 
uranium production at Bloo~iilield from a fcw ounccs 
a day to 500 pounds daily. 

Another vitnl World,War I1 nuclear contribution 
c;lnle from the Princeton University campus, where 
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in 1935 Professor Hugh Scott Taylor "boiled" seven- 
ty-five tons of water down to ten drops of heavy wa- 
ter containing one part of heavy hydrogen. Taylor 
and his co-workers labored around the clock in the 
Frick chcmical laboratory at Princeton to produce 
heavy water for the Manhattan Project. The process 
is still used today. 

Work on New Jersey college campuses is essential 
in the state's over-all research picture. Many highly 
specialized projects are in full swing at Princeton, 
Rutgers, Stevens and the Newark College of Engin- 
eering. The eollege researcher has one special advan- 
tage: he can usually pursue his research with only 
casual concern as to whether his work will mean the 
diKerence between dividends or  no dividends. 

The industrial world of the next decade or the next 
several decades will not find New Jersey wanting, 
since research really works in terms of ton1orrow. It 
has been estimated that all national chemical sales 
in 1970 will find 60 per cent of tlleir grors dollar 
value in products not even on the market today. The 
Sound Barrier has been only pierced, not riddled; 
there is much ahead there for tlle aeronautical indus- 
try. Petroleum research is aiming at new horizons. 
Atomic energy is seeping into wider New Jersey in- 
dustrial usage today. 

Research begets resc:lrch, too. A new conception 
in the world of aerodynamics, for example, may call 
for a dozen new conceptions in allicd fields. There is 
an interchange of thought (within patent limitations 
and government security regulations) among scien- 
tists, whose essential goal is truth rather than dollars. 
New Jersey's acknowledged research orbit is destined 
to attract even more research. 

lndustrial research today goes far beyond imme- 
diate prolit, although quite naturally most business 
laboratory work must have its specific goals related 
to tlie balance sheet. However, a large por!ion of all 
industrial research workers engage in searches for 
basic truths which might or  might not have dollar 
value. The well-run research laboratory knows wllen 
to stop research before it becomes a bottomless pit 
or a dry well, however. 

Often basic research leads to important new dis- 
coveries through chance, through serendipity, the art 
of linding things you are not looking for. Edison, for 
example, "found" the phonograph while seeking a 
better means o f  recording telegraphic messages. 
Westinghouse scientists found an important atomic 
need while looking for a lamp filament. Recently, 
Esso Research Center researchers found SR-406, an 
extraordinary fungicide, while looking for an insccti- 
cide. 

R E S E A R C H  

Researchcrs long since have proved their worth to 
industry, through benefitting mankind generally, 
Illrough making stockholders happy specifically. Ac- 
cordingly, researchers today get the best: excellent 
equipment, trained co-workers, universitylike build- 
ings set among rolling hills. Not that all research 
work is carried on in the country air; as a matter of 
fact, Newark has fifty-seven research laboratories 
within its bounds, and if there is one thing Newark 
cannot claim, it is clean, fresh country air. 

One important research element which gets vir- 
tually no public notice is tlie importance attached by 
scientists to the specialized libraries maintained by 
laboratories. Even the smallest laboratory maintains 
a minimum of 500 books, and Bell Telepl~one Lab- 
oratories has 45,000 catalogued books on its shelves. 
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11's anybody's guess, but it is likely that close to 3,- 
000,000 highly technical books are available to lab- 
oratory workers in New Jersey. 

Industry ever worries about wllat the morrow will 
bring. No ccononlist has yet made his mark by corn- 
pounding the formula: industry plus research equals 
continuing prosperity. Yet, it seems sound; industry 
plus research pulled many a firm out of the Great 
Depression. The corollary, of course, is that industry 
divorced from researcll must collapse. 

Accordingly, with The-World-At-The-Crossroads 
seeking a young nlan who can build a better mouse- 
trap, it is economically comforting to know that New 
Jersey has t l~e  research know-how. Tonlorrow can't 
help but be better, whether or  not you hold stock in 
an industrial concern. 
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POST OFFICE BOX 222 LINDEN. NEW JERSEY 07036 

R E F I N I N G  D E P A R T M E N T  
B A Y W A Y  R E F I N E R Y  

J.C. HOOK 

M A N A G E R  

. >.f.' ..: E&&n::Bayway Refineiy' 
: ~Snlif arm Closure Plan 

. .. 
: i .  : ,..- 
::. . ". .. .. _-', . 

: &.f,j :. .. 

Mr. John J. Trela, Chief 
Bureau of Ground,Water Discharge Permits 
Department of Environmental Protection 
32 East Hanover Street 
CN 029 
Trenton, New Jersey 08625 

Dear Mr. Trela: 

- ? .: 
Enclosed is Che closure plan for the Exxop USA, Bayway Refinery ~arid-'~reat~'i.iii%t; t 

.., 
.. 

Unit which was 'ecuested by your off ice ,og$ul$ .l5, 1985. As previously ay.qr ;_d,  ' ,  
a post-closure pian will be submitted under separate cover at a later dit:,?'op:>n ; . .  

*,. -~ ' . . ,. 

request by your office. .-, . . - -  
..< . p.. . . . ;. . . . .. . . 

. , 
r .  . 

The closure plan is submitted in accordance with'applicable.statk~ir.?i.?fad@~.a~.~' ,. .. , 

regulations. For convenience, a modified list of- appiicab.-le N J ~ C  . .:and' 
40 CFR 264, 270 standards are included for- reference= Exxon has alsd ;;~.cJE::~~~Y':'-.~'': , 
perform testing outlined in the ' ~ u l ~  .l5 correspondence :by ybuc o?:.E:'j.kc;.-- 

.,. ' 

Specifically, EP toxicity, heavy metal', and oil and analyses wiil . . ?-aA: : - - . .  . 
petformed on landfarm soil samples during the. closure period. : The clo6~ire. Pj.i;ri;?'. ., 

does not cover a description of hydrological conditions at the sit-e or ' 

.i post-closure ground-water monitoring details which.-.will;.be submitted x i t h -  the 
. . 

post-closure plan at a later date. ,- . ;: ;! .. . . 

, . .. . . 
, I .  

Four copies of the closure plan are enclosed. Should you have any 4uestions 
regarding the closure plan, please contact W. .L. Taetzsch, (201) 474-7585' or 
Sherman Brown, (201) 474-6390. 

Very truly youf s, 

JCH/vob 
Attachments 

1 A DlVlSlON OF EXXON CORPORATlON 



Description Page 

Lettter of Submittal 
Table of Contents 
L i s t  of Exhibits 
Cross Reference l is t ings 
Closure Plan Checklist 

FACILITY DESCRIPTION 1 

General Description 1 
Hazardous Waste Facility Description and Topographic Map 2 

CLOSURE REQUIREMENTS 

Closure Plan 
Notice in Deed 
Closure Cost Estimate 
Financial Assurance Mechanism for Closure 
Liability Requirements 



LIST OF EXHIBITS 

Lccation of Bayway Refinery Within New Jersey 
S i t e  Location Map 
Map of Bayway Refinery 
Landfarm Area: Topographic Survey Contour Map 
O i l  and Grease Test Results 
E.P.  Toxicity Test Results 
Closure Tracking Schedule f o r  Land Treatment 
Breakdown of Closure Cost Estimate 
Financial Assurance Mechanism fo r  Closure 
Comprehensive Liab i l i ty  Insurance Policy 



C R O S S  - R E F E R E N C E  L I S T I N G  O F  C L O S U R E  P E k N  A P P L I C A T I O N  TO N J A C  7 : 1 4 A , 2 6  

7:14 A 
. - - -. , - 7: 26-9 7 ~ 2 6  - 12.2 

4.7 6.15 4 5 6 4 5  8 9 1 0  11 1 2  1 3  (d)  ( e )  ( i  ) ---------- 

FACILITY DESCRIPTION 

1. General 
2. Topographic Map 

CLOSURE 

1. Closure Plan 
2 Not ice  i n  Deed 
3. Closure Cost Est imate  
4. F i n a n c i a l  Assurance f o r  Closure 
5. L i  a b i  1 i t y  Requi rement s 



C R O S S  - R E F E R E N C E  L I S T I N 6  O F  C L O S U 3 R E ? . - j P L A N Z % A P P L I C A T I O N  TO 40 C F R  2 6 4 ,  2 7 0  

40 CFR 270 
40 CFR 264 .10 .ll 13 .21 

13 . . . 17 . C D F G H M ----- ------- 

FACILITY DESCRIPTION 

1. General 
2. Topographic Map 

1. Closure Plan 
2. Notice i n  Deed 
3. Closure Cost Estimate 
4. F i  nanci a1 Assurance f o r  Closure 
5. L i a b i l i t y  Requirements - 



CLOSURE PLAN CHECKLIST 



CLOSURE AND POST-CLOSURE REQUIREMENTS 

Closure plans 

Closure performance standard 

Partial and final closure activities 

Maximum waste inventory 

Inventory removal, disposal or 

decontamination of equipment 

Closure of containers 

Closure of tanks 

Closure of waste piles 

Closure of surface impoundments 

Closure of incinerators 

Closure of land treatment facilities 

Continuance of treatment 

Vegetative cover 

Closure of disposal units 

Disposal impoundments 

Elimination of liquids 

Waste stabilization 

Cover design 

Minimization of liquid migration 

Maintenance needs 

Drainage and erosion 

Settlement and subsidence 

Cover permeability 

Freeze/thaw effects 

Provided . Adequate Not 

(Y/N) (Y/N) Applicable 

Page !! 

Exhibit # 



Schedule f o r  closure 

Ektensions f o r  closure time 
Post-closure plan 
Inspection plan 
Monitoring plan 

Maintenance plan 
Land treatment 

Notice i n  deed 
Closure cost  est imate 

Financial assurance mechanism 
f o r  closure 
Closure t r u s t  fund 
Surety bond 
Surety bond guaranteeing payment 
i n to  a closure fund 

Provided Adequate Not 

(Y /N)  (Y /N)  Applicable 
Page /I 

Exhibit /I 

6, Exhibit 7 

7 

Surety bond guaranteeing perfor- 
mance of c losure  

Closure l e t t e r  of c r e d i t  Y 
Closure insurance L 
Financial t e s t  and corporate 
guarantee f o r  closure A 
Use of multiple f inanc ia l  mechanisms 
Use of f inanc ia l  mechanism 
f o r  multiple f a c i l i t i e s  

Post-closure cost  est imate 
Financial assurance mechanism 
f o r  post-closure care 

7, Exhibit 8 

8.  Exhibit 9 

8 ,  Exhibit 9 

X 

8 ,  Exhibit 9 
8 ,  Exhibit 9 

8 ,  Exhibit 10 

X 



Post-closure trust fund 

Surety bond 

Surety bond guaranteeing payment 

into a post-closure trust fund 

Surety bond guaranteeing perfor- 

mance of post-closure care 

Post-closure letter of credit 

Post-closure insurance 

Financial test and corporate 

guarantee for post-closure care 

Use of multiple financial mechanisms 

Use of a financial mechanism 

for multiple facilities 

Liability requirements 

Provided Adequate Not Page {I 

(Y/N) (Y/N) Applicable Exhibit {I 

Coverage for sudden accidental occurences 

Endorsement or certification 2 
Financial test for liability coverage y 
Use of multiple insurance mechanisms 

Coverage for nonsudden accidental 

Endorsement or certification Y 
Financial test for liability coverage y 
Use of multiple insurance mechanisms 

Request for variance 

State mechanisms 

Use of state-required mechanism 

State assumption of responsibility 

8, Exhibit 10 

8, Exhibit 10 

8, Exhibit 10 

8, Exhibit 10 

8. Exhibit 10 



FACILITY DESCRIPTION 

This c losure  plan per ta ins  t o  the Bayway Landfarm, which was operated, i n  

p a r t ,  f o r  the  treatment of o i l y  wastes (API separator  bottoms) generated a t  

t he  RBfinery which a r e  listed a s  hazardous wastes under RCRA. 'Ihis sect ion 

presents a br ief  general  description of t h e  Bayway Refinery and the  

landfarm, which complies with sect ion 271 .14 of RCRA and pert inent 

requirements of Part 264 of RCRA. This descr ipt ion a l so  meets the 

requirements of New Jersey hazardous waste regulat ions  under NJAC 7 :26-12. 

l a .  Fac i l i t y  N a m e  and Location 

The Bayway Refinery is s i tua ted  on a 1200-acre t r a c t  located in  the C i t y  of 

Linden, Union County, New Jersey. The Refinery is owned and operated by 

Exxon Company, U.S. A. a division of Exxon Corporation, and began i n i t i a l  

operation on January 2, 1909. S i t e  coordinates are l a t i t ude  North 40°-38'- 

16.8" and longitude West 7Q0-1 .3'-12.0" (UTM Coordinates Zone 18 - Northing 

4,498,660.221 meters, Easting 565,958.802 meters) .  The reference locat ion 

is the in te rsec t ion  of Brunswick Avenue and Railroad Avenue within t he  

Refinery. The Bayway o f f i c e  building is located a t  1400 Park Avenue. 

The main body of the  Refinery is s i tua ted  with U.S. Route No. 1 along the  

western s ide  and Wood Avenue on the  southern s i d e  of the  property. 

I n t e r s t a t e  No. 278 passes through the northern boundary while the  New 

Jersey Turnpike passes between the  main body of the  plant and the 

waterfront area located on the eastern s i d e  of t he  property. The 

waterfront area  which contains the  Refinery's tanker docks and barge p i e r s  

is bounded on the  e a s t  by the Arthur K i l l ,  a major ship  channel which 

separates  New Jersey from Staten Island,  New York. ?he outlying tank 

f i e l d s  a r e  located t o  t he  west and south of the  Refinery proper. 



Exhibit 1 i l l u s t r a t e s  the approximate location of the  f a c i l i t y  on a map of 

the  S t a t e  of New Jersey. Exhibit 2 i l l u s t r a t e s  the  area of the  s i te .and 

the imnediately surrounding area.  Exhibit 3 presents a detai led plan of 

the Refinery and its st ructures .  

The mailing address of the  f a c i l i t y  is: 

Exxon Company, U. S. A. 

P. 0. Box 222 

Linden, New Jersey 07036 

The EPA I.D.  Number fo r  the  s i t e  is NJD062037031. The 

contact fo r  hazardous waste management a c t i v i t i e s  a t  the  s i te  is: 

Environmental Coordinator 

P. 0. Box 222 

Linden, N J  07036 

(201 474-7585 

2. HAZARWlIS W A S T E  FACILITY DESCRIPTION AND TOPCGIWHIC MAP 

The Bayway Landfarm is located i n  the  City of Linden, New Jersey,  within 
the  1200-acre t r a c t  which cons t i t u t e s  the  Bayway Refinery, Chemical Plant ,  

and Domestic Trade Terminal (see Exhibit 3). Total area of the  landfarm is 

approximately 8 acres,  with approximately 6 acres  of e f fec t ive  land 

treatment area  contained within the  runoff control dikes. Exhibit 4 
presents a topographic map of the  landfarm. 

The landfarm is located over an o ld  l a n d f i l l ,  which was covered with 

approximately 3 f e e t  of c lay material. Soi l  was brought i n t o  the area,  t o  

cover the  clay,  and t o  provide an appropriate medium f o r  microbial 

degradation of waste materials. 

The Bayway Landfarm was used primarily a s  a hazardous waste treatment 
f a c i l i t y .  Since April 1 ,  1979 when Bayway's National Pollution Discharge 

Elimination System (NPDES) Permi t  became effective,  t he  landfarm has  been 

used primarily f o r  the disposal of API separator bottoms, sewer cleanings,  



and o i l  contaminated s o i l  from excavations. Occasionally, a s  landfarm 

conditions permitted, tank bottoms, and s p i l l  cleanings, were applied t o  

the landfarm. 

. The treatment procedures f o r  the  landfarm were r e l a t i ve ly  simple. Oily 

wastes were spread i n  a l i g h t  l ayer  on top of the s o i l .  A harrow was used 

t o  mix the  o i l y  so l ids  and the s o i l  with air.  Natural bacter ia  i n  the  s o i l  

broke down the o i l  using oxygen from the  a i r  and formed carbon dioxide, 

water, energy, and more bacteria.  Per iodical ly ,  nu t r ien ts  f o r  the  

bacteria,  i n  the  form of f e r t i l i z e r ,  were applied t o  the s o i l  t o  promote 

good oxidation of the o i l .  Lime was applied t o  t he  landfarm, i f  needed, t o  

keep the pH high t o  imob i l i ze  the  heavy metals. This procedure was 

conducted t o  prevent the metals from leaching in to  the surrounding water. 

Landfarming has been in  use by Exxon s ince 1954 and at  Bayway s ince  1973. 

During t h i s  time, landfarming has been shown t o  be a r e l i ab l e ,  p rac t ica l ,  

environmentally sound treatment process f o r  o i l y  wastes. 

The only hazardous waste which was t rea ted  on the  landfarm was API 

separator sludge. This waste is l i s t e d  a s  hazardous wastes under RCRA, 

with waste iden t i f ica t ion  number K051. API separator sludges a r e  generated 

i n  the  ref inery waste water treatment plant.  The quantity of API separator  

sludge t rea ted  i n  the landfarm ranged from about 11,000 - 19,000 m3/year 

(12,000 - 21,000 tons/year). Some non-hazardous wastes (e.g., o i l -  

( 
contaminated s o i l s )  were a l so  t rea ted  on t h e  landfarm. The volume of these 

wastes was low when compared t o  API separator sludges. 



This section addresses the closure plan f o r  the  Bayway Refinery land 

treatment uni t .  This section a l s o  contains f inanc ia l  assurance statements 

f o r  closure plus l i a b i l i t y  statements f o r  coverage of accidental 
occurrences. The information i n  t h i s  section is required under 40 CFR 

270.14 (b)  (13-17)/NJAC'7:26 - 12.2 (e) (16-20) and must meet the  

requirements of 40 CFR 264.1 10-.151, 264.280/NJAC 7:26-9.8 - 9.1 3. 

This subsection provides details on the closure plan and schedule f o r  the 

refinery land treatment uni t .  B r i e f l y ,  the  closure plan involves 

continuance of normal operations following the l a s t  application of waste, 
t e s t i ng  t o  determine hazard of remaining material  

and decontamination of equipment. 

l a .  Performance Standard 

The closure plan is designed to minimize the  need fo r  post-closure 

maintenance and the  poss ib i l i ty  of hazardous wastes reaching the 
environment. Continuance of treatment a f t e r  the  l a s t  waste appl icat ion and 
subsequent t e s t i ng  ensures that no hazardous material remains on-site 
following closure. Hence, hazardous wastes --.#e,...- w i l l  not-,&$saw-iil&&&g,< 

threaten human heal th  or  the environment . h e  s i te  w i l l  be 

i t h  a su i tab le  cover (i.e., 6-8 inches of top s o i l  and seed) which w i l l  F--- 
provide erosion and dust  control. 

The primary objective 
of the  study w i l l  be to conduct a water balance analysis  in  order t o  

determine the r e l a t i ve  impact of a cap i n  reducing leachate flow through 
the landfarm and t h e  l a n d f i l l  which underlies t he  site. A f i e l d  study w i l l  

I 

soon be implemented t o  determine the  vegetative species most su i tab le  f o r  
i 

the  Bayway landfarm. )M d .~i 0 (-. \ fi.*j 
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Ib. Pa r t i a l  and Final Closure 

Pa r t i a l  closure of the  land treatment uni t  is not anticipated.  

1 c. Maxirm Waste Inventory 

The regulations require an estimate of the  maximum waste inventory - i n  

storage o r  - i n  treatment during the l i f e  of the  f a c i l i t y .  

- -- -------- 
During the  ac t ive  operation of the land treatment un i t ,  

approximately 12,000 cubic  meters of waste were "in treatmentw a t  the  

f a c i l i t y  . 

Id. Inventory Removal/Disposal or Decontamination of Equipment 

Application equipment (vacuum and dump trucks) w i l l  be thoroughly washed 

and the wash water disposed on the  land treatment areas .  Once t i l l i n g  

ceases the  t i l l i n g  equipment w i l l  be cleaned, and the water allowed t o  

drain in to  the ref inery sewer system. 

Id (6) (a)  Continuance of Treatment 

o Waste application to the land treatment uni t  ceased August, 1984. 

Ti l l ing,  nu t r ien t  addi t ion  and PH adjustment have continued f o r  one 

year. A l l  operations w i l l  continue f o r  approximately one addi t ional  

year or  u n t i l  waste degradation has apparently ceased a s  determined by 

the o i l  and grease content i n  the s o i l .  O i l  and grease has been 

measured quar ter ly  for one year (Exhibit 5) and w i l l  continue on a 

quarterly basis. 

Also E.P. t ox i c i ty  

t e s t s  have been conducted on s o i l  samples quarterly f o r  one half 

s o i l  samples obtained during the next quarterly sampling period. EP 

toxici ty  analysis  w i l l  be terminated if resu l t s  show t h e  s o i l  t o  be 

non-hazardous. 



o The removal of collected rainwater w i l l  be continued t o  minimize run- 

off  of potent ia l  hazardous cons t i tuen ts  from the treatment zone. 

Furthermore, the  dikes w i l l  be maintained fo r  both flood and run-off 

control .  Keyy~a dA.1 LJ p/%? 
o Water w i l l  be applied, if needed during dry weather, t o  minimize wind 

dispersal .  Wind dispersal  of land treatment s o i l  has not been a 

problem i n  the  past. 

o Food-chain crops w i l l  not be grown on the  land treatment s i te during 

closure,  o r  pos t-closure 

o Normal groundwater monitoring w i l l  be continued a s  well a s  the  s o i l  

sampling and analyt ical  protocols  previously discussed. 
_U_P--- -"-.--.-------nu li?--->v,--, -'-*'--- -a 

-mately, the  dikes a t  the s i t e  w i l l  be removed, the  l a n d f a r m ~ l F - - ,  

revegetated, and ide  proper drainage 

, 
I d  (6)  (b) Vegetative Cover 

The s i t e  w i l l  be revegetated with a su i tab le ,  non-foodchain cover material  

t o  minimize s o i l  erosion. 
This vegetative cover a l s o  w i l l  a id i n  wind dispersal  control  

during post-closure. The species  and var ie ty  se lec ted  f o r  the  vegetative 

cover w i l l  be determined by t e s t i ng  previously outl ined.  

I f .  Schedule f o r  Closure 

If not, operations 

w i l l  continue delaying the schedule f o r  f inal  c losure  of the  site. In 

addi t ion,  t h e  schedule fo r  f i n a l  closure may be fu r the r  delayed i f  

biodegradation ceases a t  a time not su i t ab l e  f o r  germination of a 

vegetative species. In accordance with NJAC 7:26-9.8 ( k ) ( l ) ,  NJAC 7:14- 

4.7(m) 2, and 40 CFR'264.115, 



Ig. Extensions f o r  Closure Time 

The regulations currently define the  i n i t i t a t i o n  of closure to be t he  l a s t  

application of waste. Furthermore, the  regulations [4O CFR 276.1 1 3 
(b) /NJAC 7:26-9.8 (i )I require closure t o  be complete within 90 days. 

--- . -  
Hence, an extension of t h e  c losure  

time t o  27 months is requested. This includes the  i n i t i a l  24 months which 

the  Refinery considers par t  of normal operation ra ther  than t rue  closure.  

A not ice  i n  the  property deed t o  the Refinery w i l l  be made in  accordance 
with the  provisions of 270.14(b)(14), 264.120, 264.117 ( c ) ,  and 264.119. 

The current  closure cost  est imates f o r  t h e  land treatment u n i t  is $565,000 

(1985 do l la r s ) .  Exhibit 8 contains a breakdown of these costs .  This cos t  

estimate w i l l  'be updated annually i n  t he  second quarter  by multiplying by 

the  appropriate i n f l a t i on  f a c t o r  derived from the  U.S. Department of 

Conanerce Implic i t  Price Deflator indices.  

The Refinery considers the 24month period following f i n a l  appl icat ion t o  

be pa r t  of treatment operations ra ther  than closure. A l l  co s t s  of normal 

operations and monitoring during t h i s  period a r e  al located t o  operating 

expenses ra ther  than closure. Closure expenses begin with the  Pre-closure 

sampling. 



Financial assurance to cover t h e  above cos t  es t imate  is v i a  an Irrevocable 

Letter of C r e d i t  with the  F i r s t  F ide l i ty  Bank of New Jersey (formerly F i r s t  

National S t a t e  Bank). The Trustee is t h e  F i r s t  F ide l i t y  Bank (formerly 

F i r s t  National S t a t e  Bank) of New Jersey. Exhibit 9 contains copies of the  

Letter of Cred i t  and the  Trust Agreement. Note that the  amount of the  

Letter of credit covers both closure and post-closure. 

Ejnron has chosen the f inancial  test method f o r  its l i a b i l i t y  coverage f o r  

the  land treatment u n i t  a t  t he  Bayway Refinery. Exhibit 10 contains 

photocopies of correspondence which has  been previously submitted to the 

New Jersey Department of Environmental Protection.  The letter dated 

April 24, 1985 signed by the Treasurer of Exxon Company, U.S.A. is 

submitted t o  provide l i a b i l i t y  coverage f o r  t he  hazardous waste f a c i l i t i e s  

a t  the  Bayway Refinery i n  accordance with N.J.A.C. 7:26-9., 13. 
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EXHIBIT 5 

OIL AND GREASE TEST RESULTS 



Tom Aruta 
Exxon C o  . - B a y w a y  
P.O. B o x  182  
Linden, NJ 07036 

Sample Identification: 

P.O. Box 243 
Rocky Hin, N.J. 08553 

Phone: (609) 921-9216 

Job Number: 8 4  - 5 4 8  -3 

Date: 1 2 / 1 3 / 8 4  

DateReceived: 1 2 / 3 / 8 4  

3 Samples 

Laboratory Analysis: 

Northeast Northwest South 

Oil & Grease ( 8 )  

Bruce S. Bruns 
Mgr. of Lab Services 

Consulting Environmental Engineers - Design Construction Management Laboratory Services 



IhTi-K~ATIONAL 

, ri).DRONICS CORPORATION 

Tom Aruta 
Client: 

Exxon Coo-Bayway 
PoO.Box 182 
Linden, NJ 07036 

Sample Identification: 

P.O. Box 243 
Rocky Hill, N.J. 08553 

Phone: (609) 921 -9216 

Job Number: 84-370-3 

Date: 9/25/84 

3 Samples 

Laboratory Analysis: 

Landfarm Samples - 8/13/84 

% Oil & Grease 

% Moisture 

Water Holding CapacTty 

Smith Northeast Northwest 
Quad Quad Quad 

7.03 7.67 7.33 

4 - 4 3  5.66 3.75 

15.1% 19.1% 13.5% 

45.2 44.5 48.5 

Laboratory Supervisor 

Consulting Environmental Engineers Design Construction Management Laboratory Services 



I"+TFRNATIONAL 

c ; HY DRONICS CORPORATION 

Tom Aruta 
aient: Exxon Co .- Bayway 

P.O. Box 182 
Linden, NJ 07036 

P.O. Box 243 
Rocky HiIl,N.J. 08553 

Phone: (609) 921 -92 16 

Date: 7/2/84 

Date Received: 6/22/84 
Sample Identification: 

3 Samples 

Laboratory Analysis: 

Land Farm Samples ~ec'd. 6/22/84 

South Quad N.W. Quad 

PH 6.80 7.24 

% Moisture 9.98 14.56 

% Oil & Grease (wet. wt. l 6.8 6.3 

N.E. Quad 

6.78 

15.2 

6.8 

Consulting~nkronmental Engineers . Design Construction Management Laboratory Services 
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E.P. TOXICITY TEST RESULTS 



, Pg. 1 of 2 

Tom Aruta  
Exxon Co . -Bayway 
P.O. Box 222 
Linden, N J  07036 

P.O. Box 243 
Rocky Hill, N.J. 08553 

Phone: (609) 921 -92 1 6 

Job Number: 85-347-3 

Date: 7/31/85 

Date Received: 7/8/85 
. Sample Identification: 

3 Samples 

Laboratory Analysis: 
6/28/85 Land F a r m  Samples 

N.E. - 
C o r r o s i v i t y  : (pH) 7-47  

I g n i t a b i l i t y :  not  i g n i t a b l e  

F l a s h  P o i n t :  OF C l o s e d  Cup >210 

R e a c t i v i t y :  H z 0  non - r eac t i ve  

pH 2.00 non - r eac t i ve  

pH 1 2  :5 0 non - r eac t i ve  

CN- 0.83ppm d e t e c t e d  

H2S none d e t e c t e d  

% O i l  & Grease: 4.00 

N.W. 

.7 . .40.  . 

n o t  i g n i t a b l e  - - 
>210 

non- r eac t i ve  

n o n - r e a c t i v e  

non - r eac t i ve  

<0*5ppm d e t e c t e d  

none d e t e c t e d  

3.24 

EP T o x i c i t y :  ( L e a c h a t e l  . 

Arsen ic  mg/l < O . O o l  

Barium n <1 

Cadmium DI <0.06 

Chromium mi < O .  05 

Lead n < O .  08 

Mercury DD <0.001 

Selenium II < O .  001 

S i l v e r  II < O ,  05 

~ - - - . . i . : - - r - . z - - - - - - r - l  EnGnrr= . t k c i m  . Construction Management' Laboratory Services 
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r r \  Y n n  urrONICS CORPORATION 

C.  Tom Aruta 
Exxon Co . -Bayway 
P.O. Box 222 
Linden, .NJ 07036 

. Sample Identification: 

Job Number: 8 5- 3 4 7- 3 

Date: 7/31/85 

Date Received: . .7/8/85 

3 Samples 

Laboratory Analysis: 
6/28/85 Land Farm Samples 

South 

Corrosivi ty : (pH) 6.76 

Ignitability : not ignitable 

Flash Point: OF Closed Cup >210 

Reactivity: Hz0 non-reactive 

CN' 

H2S 
%Oil & Grease: 

EP Toxicity:(Leachate) 

Arsenic mg/l 

Barium I1 

Cadmium #I 

Chromium I* 

Lead n 

13ercury II 

Selenium )I 

Silver I1 

P.O. Bax 243 
Rocky Hill, N.J. 08553 

Phone: (609)921-9216 

non-reactive 

non-reactive 

0.50 ppm detected 

none detected 

3.98 

Consulting EnvironmentaI Engineers Design Construction Management Laboratory Services 



v \  9TlONAL 

, ri t VKONICS CORPORATION 
\ 

Tom Aru ta  
Client: ExxO~ Co. -Bayway 

P.O. Box 222 
Linden,  N J  07036 

Sample Identification : 

3 Samples 

Laboratory Analysis: 
Land Farm Samples - 3/28/85 

C o r r o s i v i t y  : ( p H )  

I g n i t a b i l i t y :  

P.O. Box 243 
Rocky Hill, N.J. 08553 

Phone: (609) 921 -9216 

Job Number: 85-155-3 

Date: 5/7/85 

Date Received: 4/1/85 

N.E. N.W. South 
Quadrant  Quadran t  Quadran t  

7.60 7.94 7.79 

not i g n i t a b l e  nbt i g n i t a b l e  not i g n i t a b l e  
non-f lammable non-f lammable non-flanunable 

F l a sh  Po in t :  OF Closed Cup 7 2 0 0  >200 >200 

R e a c t i v i t y :  H 2 0  n o t  d e t e c t e d  n o t  d e t e c t e d  n o t  d e t e c t e d  

pH 2.00 n o t  d e t e c t e d  n o t  d e t e c t e d  n o t  d e t e c t e d  

pH 12.50. n o t  d e t e c t e d  n o t  d e t e c t e d  n o t  d e t e c t e d  

CN' >1. lppm >0 * 2ppm 10.9ppm 

Hzs n o t  d e t e c t e d  n o t  d e t e c t e d  n o t  d e t e c t e d  
% O i l  & Grease: @ 4.61 [T 
EP Tox ic i t y : (Leacha t e )  

Ar sen i c  mg/l 0.006 0.005 0.01 

Barium n 

Cadmium I 

Chromium n <0.06 C0.06 c 0 . 0 6  

Lead n <0.06 <O.  06 <0.06 

Mercury n ' t O . 0 0 1  0.008 < O . O O l  

Selenium II 

S i l v e r  n 

BY 
Bruce S. Bruns 
Mgr. ' of Lab S e r v i c e s  

ConsultingEnvironmental Engineers Design Construction Management Laboratory Services 



TIME (MONTHS) 

8/84 8/85 8/86 

TASK 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

CONTINUE OPERATIONS , 
FOLLOWING FINAL 

4 
WASTE APPLICATION 

CONTINUE QUARTERLY 
MONITORING OF  - I - i - f d  4 -I -I i -I -I 1 i 
UNSATURATED ZONE & 
GROUNDWATER 

S I T E  SAMPLING AND 
ANALYSIS 

REGRADE S I T E  + 
REVEGETATE S I T E  ---I 

CLOSURE CERTIFICATION 

EXHIBIT  3 
CLOSURE TRACKING SCHEDULE FOR LAND TREATMENT UNIT 



Original Cost Estimate Summary ( 1981 dollars) 

1 . Pre-Closure Sampling 
a) personnel cost 

8 hr 20$ (2 technicians) (2 days) [-)[=) = $640 

b) chemical analysis 
(4 samples 

acre )(8 acres)($200 test fee) = $6,400 

2. Regrading 

a) backfilling with clean fill 

12,900 cubic yards = $258,000 

b) regrading of site 
($5,000- 
acre ) (8 acres) = $ 40,000 

3. Revegetation and Drainage Control $ 40,000 

(includes 6-8" topsoil, seed, fertilizer and mulch) 

[$5'000~ (8 acres) = $~O,OOO acre 

4. Administration ('10%) 

(includes inspection and certification 

by Soil Scientist) 

5. Contingency (20%) $ 70,000 

TOTAL CLOSURE COST $450,000 

Cost Estimate Adjustment (1 985 dollars) 

$450,000 x 1.09 x 1.06 x 1.042 x 1.038 = $565,000. 



EXHIBIT 9 

FINANCIAL ASSURANCE MECHANISM FOR CLOSURE 



EKON COMPANY U.S.A. 
F 

POST OFFICE BOX 222*LINDEN. NEW J C N Y  070360212 

J u l y  19, 1985 

F inanc ia l  Assurance 
N3P-062037031 

Frank Coolick, Chief 
Bureau of Hazardous Waste Engineering 
Department o f  Envirormental Protec t ion 
32 East Hanover S t r e e t  
CN 028 
Trenton, New 3ersey 08625 

Dear Mr. Coolick: 

A t t a c h e d  is a n  amendment t o  t h e  f i n a n c i a l  assurance for c losure  c o s t s  and post- 
c losure  c o s t s  f o r  hazardous  waste f a c i l i t i e s  a t  t h e  Exxon Baywey R e f i n e r y  i n  
a c c o r d a n c e  w i t h  N . 3 .A. C. 7:26-9.1 e t  seq. S p e c i f i c a l l y ,  the  emendment i n c r e a s e s  
o u r  Letter o f  C r e d i t  No. 10370/83B from F i r s t  F i d e l i t y  Bank ( f o r m e r l y  F i r s t  
National S t a t e  Bank) t o  a t o t a l  amount o f  $1,228,000. The i n c r e a s e  r e c o g n i z e s  
1985 e s c a l a t e d  e s t i m a t e s  for  t h e  c o s t  o f  c l o s u r e  and post-closure care. 

P -  

b: The o r i g i n a l  Letter of Credi t  and Trus t  Abreement w i t h  t h e  bank were s e n t  t o  you 
by letter dated  June 8, 1984. A l l  o the r  terms and cond i t ions  remain unchanged. 

Should you have any questions, please c a l l  me a t  (201) 474-7585. 

Very t r u l y  yours, 

Environmental Coordinator 

WLT/dho 
Attachment 



.r-"- FIRST FIDEUW BANK. UA. urn ~ a a o $  
650 Broad Strrat. P.O Box 15073 RDfLm Nmmh N m  k,u*. 071 B2 U.8A 1 
lntmrnnionrl Brnhing Depanmem 

~;A:.J:.L;P 1'0 DC)ZL?!hlAbY CREDIT 

C- 0 ad: I G ~ T ~ / c >  b 

OrrHt.FNsBuStl 
Tekr Numbon 476 4062.171 
Applicmt's Copy 3 



Frm Nltonrt SW k* d NOW kny 
8% lo rd  Sam N w *  NJ 07101 USA 

M t D r y l  bfhe OIpYmYl 
1- 

i -, 

IRREVOCABLE STANDBY Lfirt3L 
~n NO 10370f 83 P w N o  OF One AZlCUST 29. 1983 

3iEW JERSEY SUTE DEPARlHl2lT 
OF m 0 m T A L  PROTBCTIOI 
32 BANOVER STREET 
~~, 1.3. 08625 

WE BEREBY ISSUE IN POUR FAVOR THIS IRREVOCABLE STANDBY LETTEB OF CREDIT FOR rBE 
ACCOUNT OF: 

EXXOK COPIPANI, D.S.A. 
A DIVlSION OF EXXON CORPORATIa 
P.O. BOX 2180, SUITE 3754 
BOUSTON, TEXAS 77001 
A m :  CATtIRYN RODD 

TO TklE EXTENT OF US$1,134,000.00 (ONE MILLION OhT =RED PIRTY POUR THOUSAND 
MP 00/100 U.S. DOLLARS) 

f 
=IS LETTEE OF CREDIT I S  REU'IIVE Ttl THE FOLLOUINC "SCHEDULE OF COVEIVIGE": 

I 

ADJUSTD ADJUSTED 
EPA FACILITY CLOSURE POST4LOSURE 
I.D. NO. uT A N )  ADDRESS AHWNT AM, AMOUNT 

A V A I ~ L E  BY YOLX DRAFTS D R A ~  ON US AT SIGHT A C C ~ P A N I E D  m: 
POL?? SIGNED STATt3fEhT SEWING );A! Ahp TITLE OF S1Gh'I;R RUDINC AS FOLLOWS: 

'?JE CERTTLI P . T  TEE AMOUNT OF THE DRAET I S  PAPABLE PURSUANT TO MP I N  
ACCORDANCE WlTB RECUUTIOXS ISSUED UNDER AVTI1ORITY OF THE NEW JERSEY 
SOLID WASTE WXAGEXENT ACT, R.J.S.A. 13: lE-1, t t  BCQ. AND SUCH OTHER 
STATUTES AS M Y  BE CITED PBOVIDrrJC D E P A R m  AUTtlORlTP TQ ACT I N  
THIS AREA". 

TXlS LETTER OF CREDIT I S  EFFECTIVE AS OF AUGUST 29, 1983 AND SRALL W I R E  ON 
AUGUST 29, 1984 BUT SUCH EXPIRATION DATE SRALL BE AUXMATICALLY EXTENDED FOR 
A PERIOD OF ONE (1) Y U R  Oh' AUGUST 29, 1984  AND ON EACH SUCCESSIVE MPIRATION 
DATE UNLESS, AT LEST NINETY (90) DAYS BEFORE THE CURBEET EXPIRATION DATE, 

n ~ ~ ~ ~ ~ h ~ ~ ~  Oh- PAGE TVO LXICEI FORMS 
, AX IhTEGRAL PART OF THIS CREDIT" 



Fm Nnmd Sun Lnk  d Nsl* kry 
650 broad S m  N e w t  NJ 07101 USA 

I h m n r m ' w m  
b m A m  TO A D  ?ORMNC AB MTEmUL PART OF T8IS CREDITw 

t 

CrdnWo 10370183 PW TWO OF TWO AUGUST 29,  1 9 8 3  

VE NOT= m a  YOU AND EXXCN COKPANI, U.S.A. BOPSTON BY CERTIFIED mn, R E T ~ U J  RECEIPTS 
REQUESTED, taAT WE BAVE DECIDED HOT TO QtTWD m l S  LEllTER OF CREDIT BEYOM) TE WRREXT 
WPUUTION DATE. IN TEE EVENT YW ARE SO HOTIPIPD, ANY UNUSED PORTION OF TRIS CREbIT 
S W L  BE AVAILABLE FOR MNETX (90) DAIS AFTER TIE DATE OF RECEIPT BY BOTB YOU AND 
EXXON CdKPANY, D.S.A. RODSTON, w(K;N OH TBE 61- RElURX RECEIPTS, ACCORDAXE 
V I M  ME TZRlS OF TEIS LETTER O? CREDIT, 

I N  TEE EMJT M I S  LETTER OF -IT I S  DPAW)S ON, WE SHALL DEPOSIT lTE AMOUNT OF YOUR 
DRAFT DIRECTLY IHTO, SHE STANDBY faUST PUND MAINTAm BY PIRST RATIONU STATE MNK 
OF NEW JERSEP AS TRUSTEL, ESTABLISHED BY =ON COMPANY, O.S.A. 

ORIGINAL LETTER OF CREDIT WUST BE PRESEkTED WITR DOCUMENTS. 

DRAFTS MIST BE HARKED AS DRAWN U);DER LETTER OF CREDIT NO. 10370183  OF THE PUlST 
NA7IOW STATE BAMt OF NEW JERSEY, 

EXCEPT AS OTHERLTSE EXPRESSLY STATEb HEREIN, THIS CREDIT fS St'BJECT TO TEE UNIFORM 
CUSTOMS M9 PRACTICES FOR DOCUMENTARY CREDlTS (1974 REVISION) INTERXA'IIOKAL CIiAMBFB 
OF C O m C E  PVBLICATIOh' NO. 290. 

r 

b2 ENGAGE WITB YOU THAT ALL DRAFTS DRAWK UhPER AND SB CWLIANCE WITE THE TEEUrS OF 
THIS CREDIT VILL BE DULY BONORED UPOK PRESEhlATIOK OF DOCUHEhTS, AS SPECIFIFD ABOVE, 
ZQ US AT 550 BROAD STREET, WEk'ARK, NEZI' JERSEY, A m :  UTERKATIOIUL DEPT. HOT LA'lER 
rtUN THE CLOSE OF BUSINESS C#J M E  APOREXEXTIOhFD EXPIRY DATB. 

WE EEREBY CERTIFY THAT TEE VORD~NG OF THIS LETTER OF CJEDIT IS SP~~LCLR TO m WORDING 
REQULRED PLXSUAh'L TO B.J.A.C. 7:26-9.10 et  seq,  AS SUCB REGULATIONS WHIE COKSI?TUTPS 
OK TBE DATE SHOh? ABOVE. 



TRUST AGREEMENT 

Tru r t  Agreement, t h e  m A g r e e ~ t n t , m  entered  i n t o  a s  of 
A? 31, by and between Exxon Corporation, a 

Hew J e  s t y  corporat ion,  t h e  oGrantor,o and F i r r t  National  S t a t e  
Bank of  New Jersey,  8 n a t i o n a l  bank, the  mTrurteeo. 

. . 
Whereas, t h e  S t a t e  o f  New Jersey  Department of 

Enviromenta l  Protec t ion ,  t h e  oDtpartment,* has  e r t a b l i s h e d  
c e r t a i n  regu la t ions  app l i cab l e  t o  the  Grantor, r equ i r ing  t h a t  
an owner o r  operator  of a hazardous waste management f a c i l i t y  
s h a l l  provide assurance t h a t  funds w i l l  be ava i l ab l e  when 
needed for  c losure  and/or post-closure ca r e  of  the  f a c i l i t y ,  

Whereas, t he  Grantor has  e lec ted  to  provide a11 or 
p a r t  of such f i nanc i a l  assurance  f o r  the f a c i l i t i e s  i d e n t i f i e d  
he re in  by means of 8 Le t t e r  of Cred i t  and 8 rtandby t r u s t  fund, 

Whereas t h e  Grantor,  ac t ing  through its duly  
authorized o f f i c e r s ,  has  s e l ec t ed  the  Trustee t o  be t h e  t r u s t e e  
of t h e  standby t r u s t  fund under t h i s  agreement, and t h e  Trus tee  
i s  w i l l i n g  t o  a c t  a s  t r u s t e e ,  

c Now, Therefore,  t h e  Grantor and the  Trustee agree  as 
f 01 lows : 

Section 1. Def in i t i ons ,  A s  used i n  t h i s  Agreeement: 

(a )  The term .Grantorm means t he  owner or  
opera tor  who en t e r s  i n  t o  t h i s  Agreement and any successors  or  
a s s igns  of the Grantor. 

(b )  The term .Trusteem means t h e  Trus tee  
who e n t e r s  i n t o  t h i s  Agreement and any successor Trustee,  

E s t  i o a t e s  
es t imates  

Section 2. I d e n t i f i c a t i o n  of F a c i l i t i e s  and Cost 
, T h i s  Agreen,ent p e r t a i n s  t o  the f a c i l i t i e s  and c o s t  
i den t i f i ed  on a t t ached  Schedule A. 

Section 3, Establishment of Fund. The Grantor and 
t h e  Trus tee  hereby e s t a b l i s h  a standby t r u s t  fund, t h e  OFundr0 
f o r  t h e  bene f i t  of t he  Eepartment. The Grantor and t h e  Trustee 
in tend t h a t  no t h i rd  p a r t y  s h a l l  have access t o  the  Fund except  
as herein provides. The Fund is es tabl ished i n i t i a l l y  as 
cons i s t i ng  of the property,  which is acceptable t o  t he  Trus tee ,  
descr ibed i n  Schedule B a t t a ched  hereto.  Such property and any 
o the r  property subsequently t r a n s f e r r e d  t o  the  Trus tee  is 
r e f e r r ed  t o  a s  the Fund, toge ther  w i t h  a l l  earnings and p r o f i t s  
thereon, l e s s  any payments or d i s t r i b u t i o n s  made by t h e  Trus tee  
pursuant  t o  t h i s  agreement, The Fund s h a l l  be 'he ld  by t h e  
Trus tee ,  I N  TRUST, as h e r e i n a f t e r  provided. The Trus tee  s h a l l  



p n o t  be r e s p o n s i b l e  n o r  r h a l l  i t  u n d e r t a k e  any  r e s p o n s i b i l i t y  
f o r  t h e  amount  or ~ d e q u a c y  o f ,  nor  a n y  d u t y  t o  collect from t h e  
G r a n t o r ,  a n y  payments  n e c e e s a r y  t o  d i r c h a r g e  a n y  l i a b i l i t i e u  o f  
t h e  G r a n t o r  e s t a b l i r h e d  by t h e  Depar tment ,  

S e c t i o n  4, Payment for C l o s u r e  and  P o r t - C l o s u r e  
C a r e -  The T r u s t e e  .ha l l  make  r u c h  payments  f rom t h e  Fund as - 
t h e  Depar tmen t  r h a l l  d i rec t ,  i n  w r i t i n g ,  t o  p r o v i d e  for payment  
o f  t h e  costs o f  c l o s u r e  and/or  p o s t - c l o s u r e  c a r e  o f  t h e  faci- 
l i t i e s  c o v e r e d  by  t h i s  Agreement, The  T r u s t e e  . ha l l  r e i b b u r s e  
t h e  G r a n t o r  or o t h e r  p e r s o n s  as s p e c i f i e d  by  t h e  Depar tmen t  
f rom t h e  Fund for  c l o s u r e  and  p o s t - c l o s u r e  e x p e n d i t u r e s  i n  s u c h  
amoun t s  as t h e  Depar tment  s h a l l  d i rec t  i n  w r i t i n g -  I n  a d d i -  
t i o n ,  t h e  T r u s t e e  s h a l l  r e f u n d  t o  t h e  G r a n t o r  r u c h  amoun t s  a6 
t h e  Depar tmen t  s p e c i f i e s  i n  w r i t i n g ,  Upon r e f u n d ,  s u c h  f u n d s  
s h a l l  n o  l o n g e r  c o n s t i t u t e  p a r t  of t h e  Fund as d e f  i n t d  h e r e i n ,  

S e c t i o n  5, Payments Compr is ing  t h e  Fund, Payments  
made t o  t h e  F r u s t e e  f o r  t h e  Fund s h a l l  c o n s i s t  o f  c a s h  or 
s e c u r i t i e s  a c c e p t a b l e  t o  t h e  T r u s t e e ,  

S e c t i o n  6, T r u s t e e  Management. The T r u s t e e  s h a l l  
i n v e s t  and  r e i n v e s t  t h e  p r i n c i p a l  a n d  income o f  t h e  Fund and  
keep  t h e  Fund i n v e s t e d  a s  a s i n g l e  f u n d ,  w i t h o u t  d i s t i n c t i o n  
be tween p r i n c i p a l  and  income, i n  a c c o r d a n c e  w.ith g e n e r a l  
i n v e s t m e n t  p o l i c i e s  and g u i d e l i n e s  wh ich  t h e  G r a n t o r  may 
c ~ f r ~ m u n i c a t e  i n  w r i t i n g  t o  t h e  T r u s t e e  f rom time t o  time 
s u b j e c t ,  however ,  t o  t h e  p r o v i s i o n s  o f  t h i s  S e c t i o n ,  I n  
i n v e s t i n g ,  r e i n v e s t i n g ,  exchang ing ,  s e l l i n g ,  and managing t h e  
Fund, t h e  T r u s t e e  s h a l l  d i s c h a r g e  h i s  d u t i e s  w i tb  respect t o  
t h e  t r u s t  fund  s o l e l y  i n  t h e  i n t e r e s t  o f  t h e  b e n e f i c i a r y  and  
w i t h  t h e  c a r e ,  s k i l l ,  p rudence ,  and  d i l i g e n c e  under  t h e  
c i r c u m s t a n c e s  t h e n  p r e v a i l i n g  which E e r s o n s  o f  p r u d e n c e ,  a c t i n g  
i n  a l i k e  c a p a c i t y  and  f a m i l i a r  w i t h  s u c h  m a t t e r s ,  would u s e  i n  
t h e  c o n d u c t  of a n  e n t e r p r i s e  o f  a l i k e  c h a r a c t e r  and  v i t h  l i k e  
a ims;  e x c e p t  t h a t :  

(i) S e c u r i t i e s  or o t h e r  o b l i g a t i o n s  o f  
t h e  G r a n t o r ,  or any  o t h e r  owner or o p e r a t o r  o f  t h e  f ac i l i t i e s ,  
or a n y  o f  t n e i r  a f f i l i a t e s  a s  d e f i n e d  i n  t h e  I n v e s t m e n t  Conpany 
A c t  of 1940 ,  as amended, 1 5  U.S.C, 80a-2.(a), s h a l l  n o t  be 
a c q u i r e d  or h e l d ,  u n l e s s  t h e y  a r e  s e c u r i t i e s  or o t h e r  obliga- 
t i o n s  of t h e  F e d e r a l  or a S t a t e  government ;  



(ii) The T r u s t e e  i r  a u t h o r i z e d  to 
i n v e s t  t h e  Fund i n  t ime  or demand d e p o s i t r  of t h e  T r u s t e e ,  t o  
t h e  e x t e n t  i n su red  by an  agency of t h e  F e d e r a l  o r  S t a t e g o v e r n -  
ment; and 

( i i i )  The T r u s t e e  fs a u t h o r i z e d  t o  h o l d  
c a s h  a w a i t i n g  inv.estment or d i s t r i b u t i o n  un inves t ed  f o r  
r e s o n a b l e  t ime and w i t h o u t  l i a b i l i t y  f o r  t h e  payment of 
i n t e r e s t  the reon .  

S e c t i o n  7 .  Commingling and Inves tment .  The T r u s t e e  
i s  e x p r e s s l y  a u t h o r i z e d  i n  its d i s c r e t i o n :  

(a) To t r a n s f e r  from t ime  t o  t ime  any or 
a l l  of t h e  a s s e t s  o f  t h e  Fund t o  any common, co~rdr~ingled,  or 
c o l l e c t i v e  t r u s t  fund c r e a t e d  by t h e  T r u s t e e  i n  which t h e  Fund 
is e l i g i b l e  t o  p a r t i c i p a t e ,  s u b j e c t  t o  a l l  o f  t h e  p r o v i s i o n s  
t h e r e o f ,  t o  be commingled w i t h  t h e  a s s e t s  o f  o t h e r  t r u s t s  
p a r t i c i p a t i n g  t h e r e i n ;  and 

(b) To pu rchase  s h a r e s  i n  any inves tment  
company r e g i s t e r e d  under t h e  fnves tment  Conlpany Act of 1940. 15 
U.S.C. 80a-1 e t  seq., i n c l u d i n g  one  w h i c h  stay be c r e a t e d ,  
managed, unde rwr i t t en ,  o r  t o  which inves tment  a d v i c e  is 
r ende red  o r  t h e  s h a r e s  of which a r e  s o l d  by  t h e  T rus t ee .  The 
T r u s t e e  may v o t e  6uch s h a r e s  i n  i t s  d i s c r e t i o n .  

S e c t i o n  8. Exp re s s  Powers of T rus t ee .  Without  i n  
any way l i m i t i n g  t h e  powers and d i s c r e t i o n s  c o n f e r r e d  upon t h e  
T r u s t e e  by t h e  o t h e r  p r o v i s i o n s  o f  t h i s  agreement o r  by  law. 
t h e  T r u s t e e  is  e x p r e s s l y  a u t h o r i z e d  and e ~ ~ p o w e r e a :  

( a )  To s e l l ,  exchange,  convey. t r a n s f e r  
or o t h e r w i s e  d i s p o s e  of any  p r o p e r t y  h e l d  by it. by p u b l i c  or 
p r i v a t e  s a l e .  No pe r son  d e a l i n g  w i t h  the T r u s t e e  s h a l l  be 
bound t o  see t o  t h e  a p p l i c a t i o n  o f  t h e  pu rchase  money or to  
i n q u i r e  i n t o  t h e  v a l i d i t y  or exped iency  of. any such  s a l e  or 
other d i s p o s i t i o n ;  

d e l  
any 
P r i  

(b) To make, e x e c u t e ,  acknowledge, and 
i v e r  any  and a l l  documents of t r a n s f e r  and conveyance and 

b and a l l  o t h e r  i n s t r u m e n t s  t h a t  may b e  nece s sa ry  o r  appro- 
a t e  t o  c a r r y  o u t  t h e  powers h e r e i n  g r a n t e d ;  

( c )  To r e g i s t e r  any  s e c u r i t i e s  h e l d  i n  
t h e  Fund i n  its own name or i n  t h e  name o f  a nominee and to  
hold  any s e c u r i t y  i n  b e a r e r  form or i n  book e n t r y ,  or to  



combine c e r t i f i c a t e s  representing auch r e c u r i t i t s  with c e r t i -  
f i c a t e s  of the  same issue held by the Trustee i n  other 
f iduciary capac i t ie r ,  o r  t o  deposi t  or  arrange for t h e  deposit  
of ruch s e c u r i t i e s  i n  qual i f ied cent ra l  depositary even 
though, when so deposited, ruch ~ e c u r i t i e s  may be merged and 
beld i n  bulk i n  the  name of t h e  nominee of auch depositary with 
other s e c u r i t i e s  depooited therein  by mother person, o r  t o  
deposi t  or  arrange for  t h e  deposi t  of any s e c u r i t i e s  issued by 
t h e  United S ta tes  Government, o r  any agency or  instrumentali ty 
thereof ,  w i t h  a Federal Reserve bank, but the books and records 
of the  Trustee s h a l l  a t  a l l  times show that  a l l  such s e c u r i t i e s  
a r e  p a r t  of the Pund; 

( d )  To deposit  any cash in the Pund i n  
interest-bearing accounts ta inta ined or ravings c e r t i f i c a t e s  
issued by the Trustee, i n  i ts  separate corporate capacity,  or 
I n  any other banking ins t i tu t ion  a f f i l i a t e d  w i t h  the Trustee, 
t o  the  extent  insured by a n  agency of the Federal or S t a t e  
government; and 

(e)  To compromise or otherwise ad jus t  
a l l  claims i n  favor of or against  the Fund- 

Section 9. Taxes and Expenses. A l l  taxes of any -- 
k i n d  t h a t  may be assessed or levied against  or i n  respect  of 
the  Fund and a l l  brokerage commissions incurred by the Fund 
s h a l l  be paid from the Fund. A l l  other expenses incurred by 
the  Trustee i n  connection with the  administration of the Trust, 
including fees  for lega l  services rendered t o  the Trustee, the 
compensation of the Trustee t o  the extent  not paid d i r e c t l y  by 
the Grantor, and a l l  other proper charges and disbursements of 
the  Trustee sha l l  be paid from the Fund- 

Section 10. Annual Valuation. The Trustee s h a l l  
annually, a t  l e a s t  30 days prior  t o  the anniversary da te  of 
establishment of the Fund, furnish t o  the  Grantor and t o  the 
Department a statement confirming the  value of t h e  Trust.  Any 
s e c u r i t i e s  i n  the Fund sha l l  be valued a t  market value a s  of no 
Paore than 60 days pr ior  t o  t h e  anniversary date of es tab l i sh-  
ment of  the Pund. The f a i l u r e  of the  Grantor t o  object  i n  
wri t ing t o  the  Trustee within 90 days a f t e r  the statement has 
been furnished t o  the  Grantor and the  Department s h a l l  con- 
s t i t u t e  a conclusively binding assent  by the Grantor, barring 
the  Grantor from asser t ing any claim or l i a b i l i t y  against  the 
Trustee w i t h  respect t o  matters disclosed i n  the statement. 



Section 11. Advice of Counsel. The Trustee may from 
time t o  time consult  w i t h  counsel, who may be counsel t o  t h e  
Grantor, w i t h  respect t o  &ny queotfon &ris ing 46 t o  the con- 
8truct ion of t h i s  Agreesent o r  any action t o  be taken here- 
under, Tne Trustee rha l l  be fu l l y  protected, t o  the extent 
permitted by law, i n  acting upon the hdvice of counsel, 

Section 12. Trustee Compensation. The Trustee sha l l  
be en t i t l ed  t o  reasonable compensation for its services as 
agreed upon i n  writing from time t o  time w i t h  the Grantor, 

Section 13. Suecessor Trustee. The Trustee may 
resign or the Grantor may replace the Trustee, but such tesig- 
nation or replacement sha l l  not be ef fec t ive  u n t i l  the  Grantor 
has appointed a successor t rus tee  and t h i s  ruccessor accepts 
the appointment. The successor t rus tee  sha l l  have the same 
powers and dut ies  as those conferred upon the Trustee here- 
under, Upon the successor t rustee 's  acceptance of the appoint- 
ment, the Trustee sha l l  assign, t ransfer ,  and pay over t o  the 
successor t rus tee  the funds and properties then consti tuting 

( 
the Fund, I f  for any reason the Grantor cannot or does not ac t  
i n  the event of the resignation of the Trustee, the Trustee may 
apply to  a court of competent jur isdict ion for the appointment 
of a successor t rus tee  or for instruct ions,  The successor 
t rus tee  sha l l  specify the date on which  it assunes administra- 
t ion  of the t r u s t  i n  a writing sent t o  the grantor, the Depart- 
nent, and the present Trustee by c e r t i f i e d  s a i l  10 days before 
such change becomes effective,  Any expenses incurred by the 
Trustee a s  a r e su l t  of any of the a c t s  contemplated by t h i s  
Section sha l l  be paid as  provided i n  Section 9. 

Section 1 4 ,  Instruction t o  the Trustee, A l l  orders, 
requests, and instructions by the Grantor t o  the Trustee sha l l  
be-in writing, signed by such persons a s  a r e  designated i n  the 
attached Exhibit A or  such other designees as  the Grantor may 
designate by amendment t o  Exhibit A, The Trustee sha l l  be 
fu l l y  protected i n  acting without inquiry i n  accordance wi th  
the Grantor's orders, requests, and instructions, A l l  orders, 
requests, and instruct ions by the Department to  the Trustee 
s h a l l  be i n  writing, signed by the Commissioner of the Depart- 
ment or h i s  or her designee, and the Trustee shall  a c t  and 
sha l l  be fu l l y  protected i n  acting i n  accordance w i t h  such 
orders, requests, and instructions. The Trustee sha l l  have the 
r igh t  t o  assume, i n  the absence of writ ten notice t o  t h e  con- 
t ra ry ,  t ha t  no event consti tuting a change or a termination of 
the authority of any person t o  ac t  on behalf of the Grantor or 

/ 

- 



t h e  Department he r eunde r  h a s  occu r r ed ,  The T r u s t e e  s h a l l  have 
no d u t y  to  a c t  i n  t h e  a b s e n c e  of euch o r d e r c ,  r e q u e s t s ,  and 
i n s t r u c t i o n c  from t h e  G r a n t o r  .nd/or t h e  Department ,  e x c e p t  88 
p rov ided  f o r  b e r e i n ,  

S e c t i o n  15, h e n d m e n t  o f  Agreement- T h i s  Agreement 
may be amended by a n  i n s t r u m e n t  i n  w r i t i n g  execu t ed  by t h e  
 ranto or, t h e  T r u s t e e ,  and  t h e  ~ e p a r t r n e n t ~ - o r  by t h e  T r u s t e e  and 
t h e  Department  i f  t h e  G r a n t o r  c e a s e s  to  e x i r t ,  . 

S e c t i o n  16- I r r e v o c a b i l i t y  and Terminat ion.  S u b j e c t  
t o  t h e  r i s h t  of t h e  p a r t i e s  t o  amend t h i s  Agreement a s  prov ided  
i n  ~ e c t i o h  15, t h i s  T r u s t  s h a l l  be i r r e v o c a b l e  and s h a l l  con- 
t i n u e  u n t i l  t e r m i n a t e d  a t  t h e  w r i t t e n  agreement of t h e  Gran to r ,  
t h e  T r u s t e e ,  and t h e  Department ,  or by t h e  T r u s t e e  and t h e  
Depar tment ,  i f  t h e  G r a n t o r  c e a s e s  t o  e x i s t ,  Upon t e r m i n a t i o n  
of t h e  T r u s t ,  a l l  remain ing  t r u s t  p rope r ty ,  less f i n a l  t r u s t  
a d m i n i s t r a t i o n  expense s ,  s h a l l  be d e l i v e r e d  to  t h e  Gran to r ,  

S e c t i o n  17, Immunity and Indemni f i c a t i on .  The 
~ r u s t e e  s h a l l  n o t  i n c u r  p e r s o n a l  l i a b i l i t y  of  any n a t u r e  i n  
c o n n e c t i o n  w i t h  any ac t  o r  omiss ion ,  made i n  good f a i t h  i n  t h e  
a d m i n i s t r a t i o n  of t h i s  T r u s t ,  or i n  c a r r y i n g  o u t  any d i r e c t i o n s  
by t h e  Gran tor  o r  t h e  Department  i s sued  i n  accordance  w i t h  t h i s  
Agreement, The T r u s t e e  e h a l l  be indemnif ied  and s aved  harmless  
by t h e  Gran to r  or from t h e  Fund, o r  bo th ,  from and a g a i n s t  any 
p e r s o n a l  l i a b i l i t y  to which t h e  T r u s t e e  may be s u b j e c t e d  by 
r e a s o n  of any ac t  or conduc t  i n  i ts  o f f i c i a l  c a p a c i t y ,  i nc lud -  
i n g  a 1 1  expenses  r e a s o n a b l y  i n c u r r e d  i n  i t s  d e f e n s e  i n  t h e  
e v e n t  t h e  Gran to r  f a i l s  t o  p rov ide  such defense .  

S e c t i o n  10. Choice  o f  Law, T h i s  Agreement s h a l l  be 
a d m i n i s t e r e d ,  c o n s t r u e d ,  and enforced  accord ing  to  t h e  l aws  of 
t h e  S t a t e  o f  N e w  J e r s e y ,  

S e c t i o n  19. I n t e r p r e t a t i o n .  A s  used i n  t h i s  Agree- 
ment ,  words I n  t h e  s i n g u l a r  i n c l u d e  t h e  p l u r a l  and words i n  t h e  
p l u r a l  i n c l u d e  t h e  s i n g u l a r ,  The d e s c r i p t i v e  head ings  f o r  each  
S e c t i o n  of t h i s  Agreement s h a l l  n o t  a f f e c t  t h e  i n t e r p r e t a t i o n  
or t h e  l e g a l  e f f i c a c y  of t h i s  Agreement, 

I n  Wi tne s s  Whereof t h e  p a r t i e s  have caused  t h i s  
Agreement t o  be e x e c u t e d  by  t h e i r  r e s p e c t i v e  o f f i c e r s  d u l y  
a u t h o r i z e d  and t h e i r  c o r p o r a t e  s e a l s  to  be h e r e u n t o  a f f i x e d  and 
a t t e s t e d  a s  of t h e  d a t e  f i r s t  above w r i t t e n :  The p a r t i e s  below 
c e r t i f y  t h a t  t h e  wording o f  t h i s  Agreement is i d e n t i c a l  i n  a l l  



material respect6 to the wording specified in 40 C?R 
264.151(a)(l) as ruch regulations were constituted on the date 
f iret above wr itten, 

Exxon Company, U.S.A. (a division 
of Exxon Corporation) 

(Seal) 

Attest: C # ? A  

CERTIFICATION OF ACKNOWLEDGEMENT 

State of Texas 
County of Barrir 

On this 3 3 d  day of &+ before me personally 
came T. 8 .  Crichlow, 3t. to me known, vho being b me duly sworn, 

that he is did depose and say that he resides atlo7 ELL*,/ 
an assistant treasurer of Exxon Corporation, the corporation 
described in and which executed the above instrument; that he knows 
the seal of said corporation; that the seal affixed to 6uch 
instrument is such corporate seal; that it was so affixed by order 
of the Board of Directors of said corporation; and that he signed 
his name thereto by like ordef. 



State of New Jersey 
County of F ~ E P  

. . 

On t h i ~  J A a y  of & i $ ~ <  ?''before me pcr8ooally 
camt & , c ~ , , G L  B . b ~ r ~ b -  , to me known, who being by me 
duly sworn, did depose and say tha t  */he resides at &GAV&K uf , that he is M C& 
of Pirst National State Bank of New Jersey, the corporation 
described in and which executed the above instrument; that he knows 
the  s e a l  of s a i d  corporation; that the 6eal affixed to such instru- 
aent is such corporate seal; that it was 60 affixed by order of the 
Board of Directors of said corporation; and that he signed his name 
thereto by like order. 

? H O W  1. BERLINSKI 
4 lMlm wauc of Nr* I L , . . ~  

h h ~ s v o n  him Scpt 25.1Ys5 



SCHEDULE A TO TRUST AGREEMENT DATED AS OF 
BY AND BETWEEN EXXON COMPANYl DmSeAe 

(a division of Exxon Corporation) AS GRANTOR, AND 
FIkST NATIONAL STATE BANK OF NEW JERSEYt AS TRUSTEE 

With reference to Section Zr Identification of Facility 
and Costs Estimates, the facilities to which this Agreement pertains 
are: 

EPA ID# Name L Address 
Current Cost Estimates 
closure Post-Closure 

HJT000029447 Bayway Refinery $741,000 S393,OOO 
Exxon Conpany, W.S.A. 

(a division of Exxon 
Corporation) 

1400 Park Avenue 
P. 0. Box 222 
Linden, N. 3. 07036 

(W. L. Taetzsch - Environ. Coor.) 



SCHEDULE B TO TRUST AGREEMENT DATED AS OF 
BY AND BETWEEN EXXON COHPANY, P.S.A. 

(a division of Exxon Corporation) AS GRANTOR, 
AND FIRST NATIONAL STATE BANK OF NEW JERSEYt AS TRUSTEE 

With reference to Section 3 of the subject Trust Agreement, 
t h e  Fund is established Initially with property consisting of amounts which 
may be drawn under First National State Bank of N e w  Jersey Standby Letter & dated of Credit No. lo3 &29,14$3-, issued in favor of the New 
Jersey State Depar ent of Enk6nrnental P r ~ t t ~ t i ~ n .  



EXHIBIT A TO TRUST AGREEMENT DATED AS OP 
BY AND BETWEEN EXXON COMPANY, 0.S.Ao 

( 8  division of Exxon Corporation) AS GRANTOR, 
AND FIRST NATIONAL STATE BANI OP NEW JERSEY,  AS TRUSTEE 

With reference to Section 14 of the subject Trust Agreement, 
a11 orders, requests, and instructions by the Grantor to the Trustee shall 
be signed by one of the following person6r 

Name Title 

S, 8, L. Penrose Assistant Treasurer 

To 8 .  Crichlow, Jr. Assistant Treasurer 



EXHIBIT 10 

COMPREHENSIVE LLABILITY INSURANCE POLICY 



E ~ O N  COMPANY U.S.A 
POST 0 f ICE BOX 222 LINMN, NEW JCASEY @?OW 

Frank Coolick, Chief 
Bureau of Eazardou6 Waste Engineering 
Department of Environmental Protection 
32 East Banover Strett 
CN 028 
Trenton, New Jermey 08625 

RE: Liability Coverage 
NJP-062037031 

Dear Mr. Coolick: 

The enclosed letter to you, dated April 24, 1985 and signed by the Treasurer of 
Exxon Company, U.S.A., is mubmitted to provide liability coverage for the 
hazardous waste facilities at the Bayway Refinery in accordance with 

I N.J.A.C. 7:26-9, ,13. As noted in the letter, Exxon has chosen the financial 
test method for its liability coverage. 

G. 
This coverage replaces the Liability Insurance Policy No.: L-132-7770-27 issued 
by Fireman's Fund in the amount bf $8,000,000 which was sent to you on 
October 25, 1983, 

Should you have any questions, please call m e  at (201) 474-7585 

Very truly yours, 

W. L. Taetzsch 
Environmental Coordinator 



-Tn?: CC)MPANY, U.S.A. 
. . ,. ,,, wx 2180 . HOUSTON. TEXAS 77001 

CAR& CUQK TATION 
TREASURER 

J 

A p r i l  24, 1985 

Mr. Frank Koolick, Chief 
Bureau o f  Hazardous Waste Engineering 
Department of Env i ronment Protect ion 
32 East Hanover Street  
Trenton, New Jersey 08625 

Dear Mr. Kool i c  k : 

I am the chief f i nanc ia l  o f f i c e r  o f  Exxon Company, U.S.A. ( a  d i v i s i on  o f  Exxon 
Corporation) located a t  800 B e l l  Street, Houston, Texas 77001. This l e t t e r  i s  i n  
support of the use of the f i n a n c i a l  t e s t  t o  demonstrate f i nanc ia l  r e s p o n s i b i l i t y  
f o r  l i a b i l i t y  coverage and c losure and post-closure care as spec i f ied i n  Subpart H 
of 40 CFR Parts 264 and 265. 

The owner o r  operator i d e n t i f i e d  above i s  the owner o r  operator o f  the fo l low ing  
f a c i l i t i e s  f o r  which 1 i a b i l  i t y  coverage i s  being demonstrated through the f inan- 
c ia1 t e s t  spec i f ied i n  Subpart H o f  40 CFR Parts 264 and 265: a l l  f a c i l i t i e s  
1 i s t e d  i n  paragraph (3) below. 

C. ' 1. The owner or  operator i d e n t i f i e d  above owns o r  operates the fo l lowing f a c i l i -  
t i e s  f o r  which f i nanc ia l  assurance f o r  c losure or  post-closure care i s  demon- 
s t ra ted through the f i nanc ia l  t e s t  spec i f ied i n  Subpart H o f  40 CFR Parts 264 
and 265. The cur rent  c losure and/or post-closure cost  estimates covered by  
the t e s t  are shown fo r  each f a c i l i t y :  none. 

2. The owner o r  operator i d e n t i f i e d  above guarantees, through the corporate 
guarantee speci f ied i n  Subpart H o f  40 CFR Par ts  264 and 265, the c losure and 
post-closure care o f  the fo l low ing  f a c i l i t i e s  owned or operated by i t s  sub- 
s id ia r ies .  The cur rent  cost  estimates f o r  the c losure or  post-closure care 
so guaranteed are shown f o r  each f a c i l i t y :  none. 

3. I n  States where EPA i s  not  administering the  f i n a n c i a l  requirements o f  
Subpart H of 40 CFR Parts 264 and 265, t h i s  owner o r  operator i s  demonstrat- 
i n g  f i nanc ia l  assurance f o r  the closure o r  post-closure care o f  the fo l low ing  
f a c i l i t i e s  through the  use o f  a t e s t  equivalent  o r  subs tan t ia l l y  equivalent  
t o  the f i nanc ia l  t e s t  spec i f ied i n  Subpart H o f  40 CFR Parts 264 and 265. 
The cur ren t  c losure and/or post-closure cost  estimates covered by  such a t e s t  
are shown for each f a c i l i t y :  

a. Faci,l i t i e s  a t  Exxon Company, U.S.A. 's Baytown, Texas Refinery 

- Exxon Company, U.S.A., Baytown Ref inery  
P. 0. Box 3950 
Baytown, Texas 77520 
(3. B. Graham - Supervisor Environmental Section) 

A DIVISION OF E W N  CORPDRATIDN 



Mr.  Frank Koolick A p r i l  24, 1985 

C - EPA I d e n t i f i c a t i o n  Number : TXD000782698 

- Closure cost estimate: 14,941,400 .. 

- Post-closure cost  estimate: 12,300,000 

b. F a c i l i t i e s  a t  Exxon Company, U.S.A. 's Baton Rouge, Louisiana Ref inery 

- Exxon Company, U.S.A., Baton Rouge Refinery 
P. 0. Box 551 
Baton Rouge, Louisiana 70821 
(L . Kronenberger - Environmental Coordinator) 

- EPA I d e n t i f i c a t i o n  Number: LAD062662887 

- Closure cost estimate: $2,922,220 

- Post-closure cost  estimate: 11,.656,600 

c. F a c i l i t i e s  a t  Exxon Company, U.S.A.'s B i l l i ngs ,  Montana Refinery 

- Exxon Company, U.S.A., B i l l i n g s  Refinery 
/ P. 0. Box 1163 

B i l l i ngs ,  Montana 59103 
E (T. N. Schug - Environmental Coordinator) 

C; - EPA I d e n t i f i c a t i o n  Number: MTD010380574 

- Closure cost estimate: $779,900 

- Post-closure cost  estimate: $535,400 

4. The owner or  operator i d e n t i f i e d  above owns or  operates the fo l low ing  
hazardous waste management f a c i l i t i e s  f o r  which f i n a n c i a l  assurance fo r  
closure or, i f  a disposal f a c i  1 i ty, post-closure care, i s  no t  demonstrated 
e i t h e r  t o  EPA o r  a Sta te  through the f inanc ia l  t e s t  o r  any other f i nanc ia l  
assurance mechanism spec i f i ed  i n  Subpart - H  o f  40 CFR Parts 264 and 265 o r  
equivalent or  substant i  a1 l y  equivalent  State mechanisms. The cur rent  closure 
and/or post-closure cost  est imates not covered by  such f i n a n c i a l  assurance 
are shown f o r  each f a c i l i t y :  none. 

Th is  owner or  operator i s  requ i red  t o  f i l e  a Form 10K w i t h  the Secur i t ies  and 
Exchange Comnission (SEC) f o r  t h e  1 a test  f i s c a l  year. 

The f i s c a l  year o f  t h i s  owner o r  operator ends on December 31. The f igu res  f o r  
t he  fo l lowing items marked with an aster isk  are derived from the  owner's o r  
operator 's  independently audited, year-end f inanc ia l  statements f o r  the  l a t e s t  
completed f i s c a l  year, ended December 31, 1984. 



Mr.  Frank Kool ick A p r i l  24, 1985 

1. Sum of current  closure and post-closure cost estimates 
( t o t a l  of a l l  cost estimates 1 i s t ed  above) $ 13,135,620 

2. Anount of annual aggregate I i abi 1 i t y  coverage t o  be 
demonstrated $ 8,000,000 

3. Sum o f  l i n e s  1 and 2 b 21,135,620 

4. Current bond ra t i ng  o f  most recent issuance and name AAA 
o f  r a t i n g  service Standard & Poor's 

5. Date o f  issuance o f  bond J u l y  11, 1968 

6. Date of matu r i t y  o f  bond J u l y  15, 1998 

*7. Tangible net  worth ( i f  any po r t i on  o f  the closure o r  
post-closure cost estimates i s  included i n  " t o t a l  
l i a b i l i t i e s "  on your f i nanc ia l  statements you may add 
t h a t  po r t i on  t o  t h i s  l i ne )  $28,526,000,000 

*8. Total  assets i n  the U.S. ( required o n l y  i f  less than- 
90% o f  assets are located i n  the U.S.) $24,921,000,000 

YES NO 
r 4 -  

w; 9. I s  l i n e  7 a t  least  $10 m i l l i o n ?  

10. I s  l i n e  7 a t  least  6 times l i n e  3? 

11. Are a t  l eas t  90% o f  assets located i n  the  U.S.? 
If not, complete l i n e  12. - X - 

12. I s  l i n e  8 a t  least  6 times l i n e  3? 
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Apr i  1 24, 1985 

C. C. Tatkon 
Treasurer, Exxon Company, U.S.A. 
(a  d i v i s i o n  of Exxon Corporation) 
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1.0 Introduction 

The Bayway refmery is located along the Arthur Kill in Linden, New Jersey. Figure 1 shows 

the location of this facility. The Arthur Kill is one component of the complex of waterways 

comprising the New York Harbor estuarine system. The refinery pumps about 130-170 MGD 

of brackish water from the Arthur Kill to be used for once-through non-contact cooling for 

various components of this facility. The cooling water is returned to the Arthur Kill via Morses 

Creek. This creek consists of an upper portion above Dam No. 2 which is unaffected by the 

refmery operations, and a lower portion between Dam No. 2 and the confluence of the creek with 

the Arthur Kill. The location of the lower portion of Morses Creek is shown in Figure 2. 

Between Dam No. 2 and Dam No. 1, cooling water is discharged into Morses Creek at three 

locations. These are shown in Figure 2. The three discharges are referred to as D2, Polyditch 

and Railroad Avenue Ditch. The D2 discharge is just below Dam No. 2, as shown in Figure 2. 
. . 

The nominal discharge rate through D2 is 35 MGD. Polyditch, with a nominal flow of 10 MGD, 

and Railroad Avenue Ditch, with a nominal flow of 125 MGD are over 4,000 feet downstream 

of Dam No. 2. Thus, the only continuous cooling water inflow over the reach from Dam 2 to 

Polyditch is the D2 discharge. During dry weather there is no overflow at Dam No. 2. 

In addition to the cooling water flows, there is a discharge of effluent from The Wastewater 

Treatment Plant. This effluent with a nominal flow of about 7-8 MGD is discheed to Morses 

Creek in the immediate vicinity of the D2 discharge. The Wastewater Treatment Plant (WWTP) 

effluent discharge location is also shown in Figure 2. The D2 discharge is through a nearly 

rectangular channel with a mean width of 10 feet and a mean depth of about 3 feet. The 

Wastewater Treatment Plant discharge is through a rectangular channel with a width of 7 feet. 

The purpose of this present study is to predict the dilution of the WWTP effluent in the 

I immediate vicinity of its discharge into Morses Creek. In particular the nearfield dilution under 

critical conditions must be found. For present purposes critical conditions will be defined as the 

WWTP flow that will only be exceeded 10% of the time in combination with the lowest 10% 

D2 discharge. There are two critical instream concentrations; the criteria maximum 

concentration, CMC, and the criteria continuous concentration, CCC. The choice of where to 

apply these criteria is usually dependent on defining a zone of initial dilution wherein the initial 

momentum and buoyancy of the discharged effluent forces mixing with the receiving waters. In 

Morses Creek, however, the momentum of the WVlT effluent contributes to about 20% of the 

flow in the creek for a downstream distance of over 4000 feet. Consequently, it becomes 



possible to consider this entire reach of the creek as an initial mixing zone. Given this 
circumstance, the NJDEPE guidelines provide that the appropriate location for applying the CCC 

would be at a downstream distance of 100 m. The CMC would then be applied at 10% of this 

distance or 10 m fiom the discharge channel. 



2.0 The Numerical Model 

The numerical model used in this study was a two-dimensional, vertically averaged model which 

solves the equations for the conservation of mass, momentum and mass of a conservative 

constituent. The hydrodynamic portion of the model was used by Oey et. al(1985) and Thomas 

(1993) to model the flow in the Hudson Raritan estuary. Hires and Thomas (1993) modified the 

model to include the equation for the conservation'of mass for a conservative scalar. The model 

solves the finite difference form of the following governing equations: 

where: 
.- - 

x,y = lateral and longitudinal coordinates 

f = Coriolis parameters 

n = the sugace ekvation 
-- 
u,v = vertically averaged horizontal velocity components 
- 
c = vertically averaged concentration 

D = local water depth 
W W  

t, ,ty = surfihce wind stress 

C, = bottom b a g  coeficient 

A,J, = horizontal di-ty 



The model domain consists of an idealized form of the upper 360 m of Morses creek. The 

average width of this portion of the creek is about 50 m while the average depth is about 0.7 m. 

This part of Morses creek is represented by a rectangular section with a width of 54 m and a 

longitudinal extent of 360 m. This model domain is covered by an 18 X 60 computational grid. 

In the cross stream direction, the grid spacing is A?C = 3 m while the longitudinal grid spacing 

is AY = 6 m. The first row of cells across the end of the model domain were treated as solid 

boundaries except for two cells which were used to introduce the D2 and WWTP discharges. 

At solid boundaries, the normal velocity must vanish as well as the normal derivative of the 

contaminant concentration. At the upstream end of the model, grid number 13 and number 16 

(counting grids across from the left hand side) were left open. For these two grids, an inflow 

velocity corresponding to the WWIF  (grid no. 13) and to the D2 discharge (grid no. 16) was 

specified. The lateral sides of the model domain were treated as solid boundaries. Finally, the 

downstream end of the model domain was open. At this boundary, the volume outflow and 

contaminant outflow were calculated by the model. 

The model parameters which remained fixed for a l l  cases were; D = 0.7 m at all grids throughout 

the domain, CD = 0.0025, wind stress set to zero and f = 1.0 X 104s-I. The lateral and 

longitudinal f is ivi t ies;  4, A,,, represent the parameters which could be adjusted to calibrate 

the model. For all model runs the time step was 0.25 sec. and the equations were integrated over 

12 hours. 



3.0 Field Studies 

Two dye release experiments were conducted during the Fall of 1991 which may be used to 

calibrate and verify the neariield mixing model for the WWIF effluent. Rhodamine WT dye was 

released continuously for 24 hours into the WWTP effluent on 26-27 September 1991. A similar 

24-hour release into the D2 cooling water discharge channel was made on 1-2 October 1991. 

The calibration and verification of the model predictions was accomplished through direct 

measurement of a tracer dye, Rhodamine WT, which was injected directly into the effluent 

streams. The dye was injected at a constant mass rate, M,, into the effluent streams with a mass 

discharge rate, M. The concentration of the dye in the discharge pipe, Co, is given by Co = 

M,,/M. The dye was continuously injected using a precalibrated fluid metering pump. 

Rhodamine WT dye was selected for use in this study because it has &en shown to be a 

remarkably conservative substance in the natural water environment. The dye dues not react 

chemically, it dues not biologically degrade, and it does not adsorb to sedhents. It was also 

chosen for use because of a well developed technology exists for measuring its concentration 

routinely to as low as 0.01 ppb. The determination of dye concentration was obtained by - 
measuring the fluorescence and temperature of the water sample. When excited by light in the 

green poaion of the visible spectrum, the dye molecules fluoresce in the orange' portion of the 

spectrum. The intensity of fluorescence varies proportionally with the concentration of dye in 

the sample. The fluorescence also depends on temperature. Thus simultaneous measurements of 

fluorescence and temperature allow for the determination of dye concentration. 

In these experiments, fluorescence was measured with a Turner Design Model 10 fluorometer and 

temperature with a YSI resistance-type thermometer. A continuous water sample was pumped 

through the fluorometer and then through a flow-cell containing the temperature probe. The 

meter readings fiom each instrument were recorded for each sampling location. The fluorometer 

was calibrated prior to the experiments and following the field work. Typical calibration curves 

for the fluorometer are shown in ~ i&es  3 through 6 which are for the four most sensitive scales 

of the instrument. These calibration curves are obtained by pumping samples of Imown dye 

concentration through the instrument and correcting the observed fluorometer output for 

variations in temperature. Three features of the instnunent calibrations are noteworthy: first, the 

instrument response is very linear with dye concentration; secondly, the full scale output on the 



most sensitive scale is obtained for a dye concentration of just 0.7 ppb, and finally repeated 

calibrations show remarkably little change in instrument sensitivity over intervals otseveral days. 

The dye was metered into the effluent channels using a DC-powered constant-rate pump. The 

volume discharge rate of the pump at various settings was calibrated prior to use in these 

experiments. A check on the actual rate of dye discharged in each experiment was made by 

weighing the dye barrel before and following each experiment. 

3.1 Wastewater Treatment Plant Effluent Dye Release 
Dye was injected into the MWTP effluent from 1500 hours EDT on 26 September until 1630 

hours on, September 27. The point of injection was the Parshall Flume used to gauge the 

discharge rate of the plant effluent. The rate of injection was 43.4 lbslday of 5% dye solution 

or 2.17 lbs. of dry dye per day. The dye was thoroughly mixed with the effluent by the time it 

had traveled from the flume to its point of discharge at Dam No. 2 in Morses Creek. The 

measured dye concentration in the effluent at its point of discharge of 1039 hours on September 

27 was 20. 7 ppb. The calculated discharge rate for the effluent may be f o g d  from: 

where: 

MD = dye discharge rate in lbslday 

C, = dye concentration in effluent 

QE = effluent discharge rate in gallonslday 

YE = effluent specific weight = 8.34 lbslgallon for fresh water, and about 8.50 
lbs/gallon for Arthur Kill water. 

For the observed dye concentration of 20.7 ppb, the calculated discharge rate is 12.6 MGD, in 

close agreement with the flow rate indicated at that time by the Parshall flume. 
- 

The dye observations in Morses Creek were converted to dilutions of the WWTP effluent by 

using the relationship 



where 
- 

the effluent dilution 

the dye concentration in the effluent, 

and 

C = the observed dye concentratibn in Morses Creek. 

The distribution of observed dilutions and temperature in Morses Creek in the nearfield is shown 

in Figure 7. The average dilution of about 4 in the farfield (100 feet or more from the point of 

discharge) in upper Morses creek is in accord with the assumption that the D2 discharge of 35 

MGD is solely responsible for the dilution of the FCrWTP effluent in this portion of the creek. 

The Treatment Plant effluent appears to become well mixed vertically and laterally within 300 

feet downstream of Dam No. 2. 

3.2 Dye Release into the 02 Discharge 
The dye injection into the D2 discharge was started at 1615 hours on October 1, 1991 and 

stopped at 1400 hours on October 2,1991. The discharge rate for the 5% dye solution was 43.4 

lbs per day or 2.17 lbs of dry dye per day. The observed dye concentration in the mouth of the 

D2 channel at Dam No. 2 was 6.88 ppb. The calculated discharge through D2 was then 37.1 

MGD in good agreement with the expected cooling water discharge through D2. 

In the original report describing these dye release experiments, the dilution of the D2 discharge 

was reported. These values ranged h m  1.2 to 1.6. For present purposes, these original dilutions 

of the D2 discharge must be converted to the corresponding values for WWTP effluent. the basic 

assumption underlying this conversion is that there were only two sources of water in upper 

Morses Creek i.e., the WWTP effluent and the D2 discharge. Thus a sample of creek water 

would consist of a mixture of water from these two sources. If X is the fraction of WWTP 

effluent in a sample then (1-X) will be the fraction of D2 discharge. If Co is the concentration 

of dye in the D2 discharge then the concentration of dye in the sample, C, will be given by 

(I-X) co = C 

The calculated dilution of the D2 discharge is 



The required dilution for the WWTP effluent, h ,  is defined as 

Eliminating X between equations 1 and 2 yields the following relation between % and SD 

The calculated WWTP effluent dilutions for the dye release through D2 are shown in Figure 8. 
- ..... 

The expected dilution for complete mixing of the two discharges would be 5.1 for the nominal 

flow of 35 MGD through D2 and the measured flow of 8.8 MGD for the IIWTP effluent. 
. . 

Model Results 

Three modeling studies were conducted, the first to calibrate the model, the second for 

verification and the third for critical conditions. For the calibration study the model was run 

under the discharge conditions observed during the dye release experiment on September 27, 

1991. A systematic series of model -. runs were made for differing values of 4 and A,,. 
Comparison of these results with the dye observations were made for each run. The result of this 

process was the selection of the following distribution of values for 4 and A,,: 

For all computational grids at downstream distance of 60 m and (10 or more 

grid spaces) the values for both 4 and A,, were held constant at 0.05 m2/s. Also, 

for all lateral grids from number 1 to number 10, the values were also kept at 0.05 

m2/s. In the remaining grids, the difisivity increased linearly to a value of 0.5 m2/s 

at the upstream right hand comer of the model domain. This increased diffusivity 

serves to simulate in the model the mixing which must take place between the two 

discharges in their actual geometric relationship to each other (see Figures 7 or 8). 

The simulation of conditions on September 27th, using the values for 4 and A,, described above, 

is present in Figure 9. This figure shows the distribution of WWTP effluent in terns of 

dilutions. 



The dilution isopleths are shown at intervals of 0.25, showing lines of constant dilution. It 

should be noted that the lateral distance shown in the figure is 42 m, represented by 6 inches, 

while in the longitudinal direction, the upper 120 meters of the creek are shown, represented by 

4.3 inches. Thus, the lateral distances are shown exaggerated by a factor of 4. 

The dilution values in the &st 25 m downstream of the dam vary from 2.0 to 3.25. On a 

transect approximately 25 m downstream of the dam, the values range from 2.75 to 3.25. These 

values are in good agreement with the observed dilutions for this day, shown in Figure 7. There 

is a slight underprediction of dilution in the vicinity of the bank opposite the discharges. This 

underprediction insures that the model will provide conservative dilution estimates. 

Once the model was calibrated by comparison with the September 27, 1991 dye study, a 

verification study was conducted using the dye observations on October 2,1991. For this study 

the WWTP effluent discharge rate was 8.8 MGD and the D2 discharge was 37 MGD. The model 

was run for the values of Ax and Ay established in the calibration study. The results of this 

verification study are presented in Figure 10. 

The dilutions predicted by the model in the first 25 m downstream of-the dam have values 

ranging from 2.1 to 4.75. This is in reasonable agreement with observations. 

In the final modeling study, the model was run for the critical conditions. The highest 10th 

percentile waste water treatment plant flow was obtained by creating a cumulative distribution 

curve for measured weekly average flows from the interval 12/28/92 through 1/2/94. The lowest 

10th percentile flows in D2 were obtained by using measured weekly average flows at Dam 

No. 1 for this same time interval. The percentage contribution of ~ 2 d i s c h a r ~ e  to the measured 

discharge at Dam No. 1 was obtained from the observations on October 2,1991. The dye release 

through D2 on this date provided a measured discharge of 37 MGD while the measured average 

daily discharge at Dam No. 1 on this date was 135 MGD. The factor 371135 was then applied 

to the lowest 10th percentile Dam No. 1 average weekly flow to obtain the lowest 10th percentile 

D2 flow. From these considerations the following critical conditions were obtained: 

D2 discharge lowest 10th percentile = 32.1 MGD 

WWTP discharge highest 10th percentile = 7.7 MGD 

The result of this simulation was presented in Figure 11. The dilution values computed for this 

condition range from 3.5 to 6.5 in the first 120 meters downstream of the dam. The dilution 



values for CMC condition is calculated at 10 m downstream and CCC dilution values at 100 m 

downstream. These distances are shown by the dashed lines in Figure 11. The critical dilutions 

in Morses Creek are as follows: 

For Criteria Maximum Concentration (CMC) = 3.1 
For Criteria Continuous Concentration (CCC) = 5.0 



Morses Creek, Crltlcal Instream Waste Concentration Study, Weekly Average Row Data 
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January 17, 1992 

commissioner Scott Weiner 
New Jersey Department of 
Environmental Protection and Energy 

401 East State Street 
 rento on, New Jersey 08625 

Re: Petition for Public Hearing 
Pursuant to N.J.S. 58':lOA-8 

Dear Commissioner Weiner: 

Enclosed please find Request for Public Hearing on behalf of 
Local 877 and Bayway Employees Salary Union regarding Exxonls 
discharges into Morses Creek. 

Very truly yours, 

CARLIN, MADDOCK, FAY & CERBONE, P.C. 

JJC, JR:ja 
Enclosure 
cc: Nancy Stiles, DAG 

Cari Jackson Wild, DA u ' 



REQUEST FOR PUBLIC HEARING PURSUANT 
TO N . J . S .  58:lOA-8 

To: Co.mnissioner Sc0tt.A. Weiner 
New Jersey Department of Environment Protection 

1. Within the City of Linden, Exxon Company, U.S.A., a 

division of Exxon Corporation (hereinafter wExxonm) operates a 

petroleum refinery, known as the Bayway Refinery. 

2. Local 877 and the Bayway Employees Salary Union ("BESU1') 

are labor organizations which are the collective bargaining 

representatives of the represented employees of Exxon at the Bayway 

Refinery . 
3. Since the inception of the Refinery in 1909, Exxon has 

discharged its once through cooling water pumped in from the Arthur 

Kill into Morses Creek, a small tidal inlet located almost entirely 

within the confines of the Bayway Refinery. 
c 

4. We understand that the continued use of Morses Creek for 

. the discharge of the once thru cooling water, treated process water 

and storm water runoff is vital to the continuing of refining 

operations at Bayway. 

5 .  In 1985, Exxon submitted to the DEP a conditional 

application for a reclassification of the Tidal Portion of Morses 

Creek in order to continue the use of its cooling water system. 

This application was not acted upon by the DEP. 

6. In 1989, Exxon again submitted to the DEP a conditional 

application for reclassification. 

7. We are informed that on December 3, 1990, the DEP denied 



Exxonls request for reclassification and announced its intention to 

issue a draft renewal permit for Exxonls discharge which would 

incorporate more stringent water quality based effluent limitations 

necessary to achieve the designated water quality standards in 

Morses Creek. 

8. As stated on page 35 in the documentation which 

accompanied the decision of the DEP, Exxonls discharges into Morses 

Creek are currently meeting the effluent limitation required by 

Section 301(b) and 306 of the federal Clean Water Act. 

9. N.J.S. 58:lOA-8 provides: 

"Whenever the commissioner finds that 
discharges from a point source or a group of 
point sources with the application of the 
effluent limitations authorized in this act, 
which effluent limitations are as stringent as 
the .best available technology economically 
achievable as provided for in the Federal Act 
or State law, would interfere with the 
attainment and maintenance of applicable water 
quality standards, the commissioner may 
establish more stringent effluent limitations 
for each such point source or group of point 
sources, which effluent limitations can 
reasonably be expected to contribute to the 
attainment and maintenance of the applicable 
water quality standards. Prior to the 
establishment of any more stringent effluent 
limitations under this section, the 
commissioner shall publish a notice of his 
intent to establish such limitations and, upon 
request of a person affected by any such 
limitations, the commissioner shall hold a 
public hearing to determine if there is a 
reasonable relationship between the economic 
and social costs of achieving such 
limitations, including any economic or social 
dislocation in the affected community or 
communities, and the social and environmental 
benefits to be obtained, including the 
objective of restoring and maintaining the 
water quality of the State, and to determine 
whether such effluent limitations can be 
implemented with available technology or with 
other control strategies. If a person 



affected by any such limitations demonstrates 
at the hearing that there is no reasonable 
relationship between the economic and social 
costs of compliance and the benefits to be 
obtained, the commissioner shall modify any . 

such limitations as they may apply to that 
person. l1 

10. Exxon has taken the position that the imposition of 

effluent limits on its discharge into Morses Creek which are more 

stringent than required under the federal Clean Water Act could 

result in the cessation of refining operations at Bayway. This 

result would have an adverse social and economic affect on the 

community of Linden. 

11. Local 877 and the. BESU are persons affected' by the more 

stringent effluent limitations which the DEP intends to establish 

for Exxonls discharges into Morses Creek. 

WHEREFORE, Local 877 and the BESU request that you hold a 

public hearing to determine: 

1. If there is a reasonable relationship between the economic 

and social costs of achieving more stringent effluent limitations 

for Exxonls discharges into Morses Creek, including any economic or 

social dislocation in the affected community or communities, and 

the social and environmental benefits to be obtainedtherefrom; and 

2. Whether such effluent limitations can be 'implemented 

with available technology or with other control strategies. 

Respectfully submitted, 

LOCAL 877 f l  

BAYWAY EMPLOYEES ALARY UNION d ,  



Refinery 
jobs may 

- 

be lost 
Water rules could 
trigger closing 
By SUZANNE C. RUSSELL 
News Trikne Stan Writer 

LINDEN When city officials look at 
Exxon's Bayway refinery, they see hun- 
dreds and hundreds of jobs and they see 
millions and millions of tax dollars. 

So they are ready to do a little pleading 
with the state to keep Exxon, the city's 
largest taxpayer, in Linden. - 

New state restrictions on how the 
refinery discharges water into Morses 
Creek could force the company to add 
$100 million in equipment. 

Or, city officials fear, erase all those jobs 
and tax dollars by simply closing up shop. 

City Engineer Edward J. Kologi said 
the Linden will ask the state Department 
of Environmental Protection and Energy 
to conduct a public hearing on Exxon's 
water discharge into Morses Creek. 

As part of its daily operations a t  the 
Bayway Refinery, Exxon draws water 
from the Arthur Kill to cool ita processing 
refinery units and then discha* warm 
water into the 1.7-mile Morses Creek, 
which is on company property, A1 Kap- 
kowski, an Exxon spokesman, said. 

In 1985 and 1989, when the state was 
adopting more stringent water regu- 
lations, Exxon asked the DEPE to con- 
tinue to classify the creek as industrial, 
Kapkowski said. 

, . 3 
Instead the state, in 1990, reclasslfed 

the creek from industrial to recreational, a 
category that has stricter water quality 
standards. 

See LINDEN Page 0-2 
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Continued from Page 0- 1 

The reclassification of the creek 
would prevent Exxon from dis- 
charging water into the creek and 
force the company to seek alterna- 
tive methods. 

Kapkowski said the DEPE is 
concerned because the water is 
warm when it is discharged back 
into the creek. He did not know the 
exact temperature of the water. 

He added the discharged water 
cannot meet the maximum water 
temperatures mandated by the 
DEPE's proposal without costly 
treatment systems to make it 
cooler. 

"I have personally seen steam 
off Morses Creek three to four feet 
in the air," said Beatrice Bernzott, 

president of the Concerned Citi- 
zens of Linden. "They have mur- 
dered thousands of birds and fish 
with water so hot. They used it as 
a industrial sewer, and now they 
are asking permission after the 
fact. 

Kapkowski said Exxon filed a 
motion in court requesting a public 
hearing on the DEPE decision, a 
move he said was endorsed by the 
city. 

"If Exxon has to do this, i t  could 
cause them to close the Bayway 
Refinery. If they can't use the 
water, they would have to shut 
down the operation. The impact 
would be devastating," Kologi said. 

Closing the company would re- 
sult in the loss of $8 million a year 
in taxes wweh wadd have to be 

made up by local taxpayers, offi- 
cials said. 

"Exxon employs over 850 indi- 
viduals and contributes over $8 
million to our local tax baee," said 
Councilman Charles Crane, l i a i in  
to the environmental commission. 

"1t is,- therefore, in 'the'-city!a 
interest to petition the DEPE for 2 
public hearing to determine if 
there is a reasonable relationship 
between the economic and social 
costa of achieving more stringent 
limitation for Exxon's discharges 
into Morses Creek, and whether 
such limitation can be im-,  
plemented with available tech- 
nology and control strategies," 
Crane said. 

Kapkowski said the state's pos- 
ition would force Exxon to spend 

c~r- /  -Q 646- 
- p G 5  

-mu:l brt;lw* HG)H 
t 100 million for new equipment if &f 
the company cannot diachame - 
water into the creek. 

"Under the classification speci- 
fied in the December 1990 DEPE 
decision, extensive new facilities 
costing $100 million in additional 
annual operating cost would be 
required for the refinery to con- 
tinue operation," he mid 

"In spite of the high cost, thee  
new facilities would provide no real 
environmental benefit and would 
clearly jeopardize Bayway's econ- 
omic viability. For this reason, 
Exxon will continue to seek a 
solution which offers a bstter bal- 
ance between cost and benefit," 
Kapkoweki said 

"They have been threatening to 
move out for years, and I've been 

offering to help them pack. I'm not 
trying to chase them out of town, I 
just want them to get up to snuff 
and obey all the rules and regu- 
lations. Exxon is not going any- 
where and they should pay the cost 
of doing work in New Jersey," 
Bernzott said. 

Andrew Willnet, bay keeper of 
the New York/New Jersey Harbor 
for the American Littoral Society 
in Sandy Hook, a national conser- 
vation organization involved in 
coastal issues, said Exxon is pet- 
itioning the state to downgrade the 
creek. 

"Exxon requested the water- 
quality standard be dropped, and 
we're opposed to it because Morses 
Creek ie not only a place for fish to 
hang out but a place with prey 

[bird] species in abundance look- ; 
ing for fish," he said, adding that 
there are a variety of fresh and salt 
water fish in the area. 

He said a state agency should: 
not relax standards for improving. 
the quality of waterways to meet' 
the needs of a particular land- 
owner. 

\ 'There are some fuh in there 
but not many," said City Engineer 1 John Ziemian. "I'm 64-years-old 

i and lived in Linden all my life, and 
/: nobody's ever been fishing there. 

1 Besides, the creek is blocked by 
dams, which have been there be- 
fore I was born." 

DEPE officials could not be 
reached for comment last night. 



Bayway Refining Company R E C E I V E a 
a subsidiary of Tosco Corporation 
1400 Park Avenue & 12 

Thomas J. Nirnbley 
Vice President and 
Refinery Manager 

Linden, New Jersey 07036 

StaCofNwJerscy July19,1993 
Dept . Efivironmental Pto,ectiin 

Wasteweter Faclit . fie$. Prq. 

Bureau of FHmitling Quarterly Progress Report 
NJPDES-DSW Permit No. NJ0001511 

New Jersey Department of Environmental Protection and Energy 
Wastewater Facilities Regulation Program 
Bureau of Industrial Discharge Permits 
CN 029  
Trenton, New Jersey 08625-0029 

This is the quarterly progress report on the status of work conducted, as required by 
NJPDES-DSW Permit No. NJ0001511, Part IV-Characterization, Paragraph 2D. I t  covers 
the period of 511 193 to  7/31/93. 

Monthly effluent characterization sampling for the 3 once through cooling water discharges 
into Morses Creek designated #2 Dam, Poly Ditch and R.R. Ave. Ditch, has been 
completed for the 3 months. The results for May and June are attached [Attachment 11. 
Analyses of the June sample for Poly Ditch have not been completed by the laboratory. 
Cornpleted data for this sample will be included in the next quarterly report, along wi th  the 
data for July. Also included are results from a water discharge from one of our butane 
spheres, 1 9 4  sphere, into Morses Creek. This procedure was outlined in a letter to  Mr. 
Ben Manhas, dated June 22, 1993. 

Chronic Toxicity Characterization Study testing has been completed for the ISt quarter of 
the permit year. Bayway Refinery has chosen to conduct the study using both of the fish 
species allowed by the permit, the Sheepshead Minnow [Cyrinodon Variegatusl, and the 
Inland Silverside [Menidia beryllinal, in addition to  the Mysid Shrimp [Mysidopsis bahial. 
Two laboratories are performing the tests, since no laboratory has satisfied the SRT 
requirements for Chronic Toxicity Testing for both of the fish species. Results from the 
test conducted, 6/25/93 t o  7/2/93, are attached [Attachment 21. 

Monthly sampling of the stormwater discharges to  Morses Creek for May, June, and as of 
this date July have not been completed. This is due t o  the lack of a qualifying ralnstorm, 
i.e. > 0.1 inches of rain preceded by 7 2  hours of dry weather, and not varying by more 
than 50% from the annual average rainfall volume and duration, occurring during 
reasonable hours when samples could be taken. The rain events, to date, have been either 
short duration, severe thunderstorms, or have occurred late at night or on weekends and 
holidays, when sampling was not practical. A log of rainfall is attached [Attachment 31. 
The refinery will continue to  take measures to  meet this sampling requirement. Also, the 
refinery will collect more than one sample per month, i f  the opportunity arises, through the 
remainder of the study period, in order t o  compile 1 2  sets of data, although they will not 
then be monthly. 



NJDEPE - 2 -  
Wastewater Facilities Regulation Program 

July 19, 1993 

This report is certified pursuant to N.J.A.C. 7:14A-2.4, and the certification is made 
subject to the statutory provisions of the N.J.S.A. 2C:28-3[al. I certify, under penalty of 
law that I have personally examined and am familiar with the information submitted in this 
and all attached documents, and that the attached documents were prepared by personnel 
under my direction or supervision in accordance with a system designed to  assure that 
qualified personnel properly gather and evaluate the information submitted. Based on my 
inquiry of those individuals immediately responsible for obtaining the information, I believe 
that the submitted information is true, accurate, and complete. I am aware that there are 
significant civil and criminal penalties for submitting false, inaccurate or incomplete 
information, including the possibility of fine and/or imprisonment. 

Please contact Rich Klawunn at [go81 523-6089 if you have any questions or require 
further information. 

Very truly yours, 

T. J. Nimbley ' 
Vice President & Refinery Manager 

REK:mt 
Attachments 

MARGARlTA ZlNNO 
NOTARY PUBLlC OF NEW JERSEY 

/-issim ~xpires ~pnl28,193a 
A 



ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 
NJPDES PERMIT NO. NJ0001511 

QUALIFIERS 

U - Indicates that the compound was analyzed for but not detected 

J - Indicates that the compound was analyzed for and determined to be present in 
the sample. The mass spectrum of the compound meets the identification criteria of 
the method. The concentration listed is an estimated value which is less than the 
specified minimum detection limit but is greater than zero. 

B - This flag is used when the analyte is found in the blanks as well as the 
sample. It indicates possible sample contamination and warns the data user 
to use caution when applying the results of this analyte. 

ND - Not Detected 

BMDL - Below Method Detection Limit, the value below which the parameter 
cannot be accurately quantified. 

'@ - Parameter was not analyzed for by laboratory 

N/A - Not applicable to this sample 



ATTACHMENT I 

Pesticides. ua/L 
Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BH C 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
4,4'-DDD 
4,4'-DDT 
Endrin Aldehyde 
Endosulfan II 
Endosulfan Sulfate 
Methoxychlor 
Chlordane 
Toxaphene 

Metals, ualL 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Chromium + 6  
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

#2 DAM 
5/26/93 

#2 DAM 
6/23/93 

BMDL 
BMDL 
BMDL 

66 
BMDL 
BM DL 

64 
270 

BMDL 
21 9 

BMDL 
BMDL 
BM DL 
7 8 

Poly-Ditch Poly-Ditch 
5/26/93 6/28/93 

BMDL 
BMDL 
BMDL 

46 

1 68 
BMDL 
BMDL 

Page 1 



ATTACHMENT 1 

AcidIBase Neutrals, ua/L 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidene 
Benzo(a1Anthracene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a1Pyrene 
Benzo(g,h,i)Perylene 
bis(2-ChloroethyllEther 
bis(2-Ch1oroethoxy)Methane 
bis(2-EthylhexyllPhthalate 
bis(2-ChloroisopropyIlEther 
4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Ether 
Chrysene 
Dibenzo(a,hlanthracene 
Di-n-butylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidene 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octylphthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(l23-cdlpyrene 
lsophorone 
Naphthalene 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

#2 DAM 
5/26/93 

#2 DAM 
6/23/93 

Poly-Ditch 
5/26/93 

Poly-Ditch 
6/28/93 

Page 2 



ATTACHMENT 1 

Nitrobenzene 
N-Nitoso-dimethylamine 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4,6-Dinitro-2-methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Volatile Oraanics, ucdL 
Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dichlorobromomethane 
1 ,l -Dichloroethane 
1,2-Dichloroethane 
1 ,l -Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-1,3-Dichloropropene 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

#2 DAM 
5/26/93 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

#2 DAM 
6/23/93 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Poly-Ditch 
5/26/93 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Poly-Ditch 
6/28/93 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Page 3 



ATTACHMENT 1 

Ethylbenzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Parameter, mq/L 
Ammonia-N 
BOD5 
COD 
TPHC 
Total Phenols 
Sulfide 
TSS 
Temperature, deg. C 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

#2 DAM 
6/23/93 

7 
4 J 

U 
U 

4 9 
U 
U 
U 
U 
U 

0.71 5 
BMDL 
95.8 
1.78 

0.025 
BMDL 
30.9 
28.3 

Poly-Ditch 
5/26/93 

U 
U 
U 
U 
19 
U 
U 
U 
U 
U 

Poly-Ditch 
6/28/93 

U 
1 J 
U 
U 
U 
U 
U 
U 
U 
U 

0.824 
4.1 

44.4 
BMDL 
0.01 9 
BMDL 
12.8 
26.5 
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ATTACHMENT 1 

Pesticides. uqlL 
Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
4,4'-DDD 
4,4'-DDT 
Endrin Aldehyde 
Endosulfan II 
Endosulfan Sulfate 
Methoxychlor 
Chlordane 
Toxaphene 

Metals, uslL 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Chromium + 6  
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

BMDL 
BMDL 
BM DL 

69 
BMDL 
BMDL 

6 5 
290 

BMDL 
21 7 

BMDL 
BMDL 
BM DL 

76 

194 Sphere 
611 0193 

BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BNIDL 
BMDL 
4.2 

BM DL 
BM DL 
BMDL 
BMDL 
BM DL 
156 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

AcidIBase Neutrals, uq/L 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidene 
Benzo(a1Anthracene 
Benzo(b1Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Py rene 
Benzo(g, h,i) Perylene 
bis(2-Chloroethyl) Ether 
bis(2-Ch1oroethoxy)Methane 
bis(2-Ethylhexy1)Phthalate 
bis(2-Chloroisopropyl)Ether 
4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Ether 
Chrysene 
Dibenzo(a, hlanthracene 
Di-n-butylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidene 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octylphthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(l23-cdlpyrene 
lsophorone 
Naphthalene 

194 Sphere 
61 1 0193 
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ATTACHMENT 1 

Nitrobenzene 
N-Nitoso-dimethy lamine 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4,6-Dinitro-2-methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-TFichlorophenoI 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ00015 1 1 

Volatile Oraanics, ualL 
Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dichlorobromomethane 
1 ,l -Dichloroethane 
1,2-Dichloroethane 
1 ,l -Dichloroethene 
trans-l,2-Dichloroethene 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 

194 Sphere 
611 0193 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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ATTACHMENT 1 

Ethylbenzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Parameter, mqlL 
Ammonia-N 
BO D5 
COD 
TPHC 
Total Phenols 
Sulfide 
TSS 
Temperature, deg. C 

0.633 
BMDL 
108 
1.14 

0.036 
BM DL 

14 
28.6 

194 Sphere 
611 0193 

U 
11 
U 
U 

4 J 
U 
U 
U 
@ 
U 

0.51 
BMDL 
1600 
3.6 

0.01 
BM DL 

3 1 
N IA 
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ATTACHMENT 2 

Species 

Chronic Toxicity Characterization Study 
Bayway Refinery 

NJPDES Permit No. NJ0001511 
DSN 002 

Date of Test: 6/25/93 to 7/2/93 

Effluent Toxicity 
Lab NOEC 

Sheepshead Minnow IT 100% 
(Cyprinodon variegatus) 

Inland Silverside PTL 50% 
(Menidia beryllina) 

Mysid Shrimp IT 100% 
(Mysidopsis bahia) 

Mysid Shrimp PTL 100% 
(Mysidopsis bahia) 

NOEC =No Observable Effect Concentration 

LOEC =Lowest Observable Effect Concentration 

IT=IT, Corp., Edison, N.J. 

Effluent Toxicity 
LOEC 

PTL = Princeton Testing Laboratory, Princeton, N.J. 

Page 1 



ATTACHMENT 3 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERNIIT NO. NJ0001511 

Rainfall log 

Date Rainfall (In.) Duration (Hrs.1 - Notes 

< -50% Of avg. 

Brief T-Storm, Heavy rain, short duration 

Light rain 

Sunday, < -50% of avg. 

Light rain, no discharges, < 7 2  hrs. dry 
Night, <72  hrs. dry 

Heavy rain, night, > + 50% of avg. 

Duration Volume 
Representative Rainfall, +I- 5 0 %  of Avg. = 5.6-1 6.7 hrs. 0.31 -0.92 in. 

Page 1 



ATTACHMENT 3 

Rainfall (In.) 
0 
0 
0 

0.04 
0.13 
0 
0 

0.15 
0.34 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.52 
0 
0 
0 
0 
0 

0.09 
0 
0 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Rainfall log 

Duration (Hrs.1 
0 
0 
0 
0 
3 
0 
0 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
? 
0 
0 
0 
0 
0 
1 
0 
0 

Notes 

Saturday, < -50% of avg. 

€72 hrs. dry, < -50% of avg. 
€72 hrs. dry, 2 short severe T-storms 

Late night, started at 2230 

Page 2 



ATTACHMENT 3 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Rainfall log 

Date Rainfall (In.) Duration (Hrs.1 Notes 
6/29/93 0 0 
6130193 0 0 

Started 2200, 
Continuous from 712, > + 50% of avg. 

Severe T-storm 1500, 0.29 in., 20 min. 
Additional light rain 2100, 0.09 in. 

Page 3 
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1 Bayway Refining Cornpany 
a subsidiary of Tosco Corporation 
1400 Park Avenue 
Linden, New Jersey 07036 

Thomas J. Nimbley 
Vice President and 
Refinery Manager 

Certified Mail - RR 
P 269 083 050 
January 28, 1994 

Quarterly Progress Report 
NJPDES-DSW Permit No. NJ 0001 51 1 

Mr. Ben Manhas 
New Jersey Department of Environmental Protection and ~ n e w ~ E  El 
Wastewater Facilities Regulation Program 
Bureau of Standard Permitting I 

CN 029 
Trenton, N. J. 08625-0029 

Dear Mr. Manhas, 

IJlICEI'E 
Div of V.!attr Quality 

Eorea:.~ ~f 
Sfandaid P;.finitting 

This is the Quarterly Progress Report on the status of work conducted, as required 
by NJPDES-DSW Permit No. NJ0001511, Part IV-Characterization, Paragraph 2D. 
This report covers the period 1 111 I93 to 1/31 194. 

Monthly effluent characterization sampling for the three once through cooling 
water discharges into Morses Creek designated #2 Dam, Poly Ditch and R.R. Ave. 
Ditch has been completed. The results for October, November and December are 
reported in Attachment 1. Also included are results from the purging of hydrotest 
water from two butane spheres. This is in accordance with a sampling plan for 
these discharges submitted June 22, 1993. Sampling for January has been 
completed and will be reported in the next quarterly report. 

Chronic Toxicity Characterization Study testing was completed for the 3rd quarter 
of the permit year. Results for the tests conducted 12/8/93 to 1211 5/93 are 
summarized in Attachment 2. 

Monthly sampling of the stormwater discharges to Morses Creek has been 
completed for November, and 2 of the 3 discharges have been sampled for 
January. The results for October, which were not reported in the previous 
quarterly report, and November are listed in Attachment 3. January results will be 
reported in the next quarterly report. Stormwater samples for December were not 
obtained. There was 1 qualifying rainstorm, i.e. >0.1 inches of rain preceded by 
72 hours of dry weather, and not varying by more than 50% from the annual 
average rainfall volume and duration. This event began at Approximately 8 pm on 
12/10. The discharge points were monitored until approximately 11 pm, and there 
was insufficient rainfall at that point to generate run-off. Monitoring was 
discontinued at 11 pm. 



Mr. Ben Manhas 
NJDEPE 

- 2 -  January 28, 1994 

Sampling for the update of the Impingement & Entrainment Demonstration under 
Section 316(b) of the Clean Water Act, as required in Part IV-B/C, Paragraph 7 
was initiated in December and will continue through November 1994, as outlined 
in the Plan of Study submitted under separate cover dated Dec. 20, 1993. 

A contract has been signed with 11' Corporation, Edison, N.J. for the Section 
31 6(a) demonstration also required by the above sited paragraph of the permit. 
Computer modeling development has been initiated, field sampling will take place 
in March and July, 1994. 

Although a formal notification has not been received from the Department, the 
Dilution Study allowed under Part IV- Characterization, Paragraph 2C has been 
initiated. 

This report is certified pursuant to N.J.A.C. 7:14A-2.4, and the certification is 
made subject to the statutory provisions of the N.J.S.A. 2C:28-3[a]. I certify, 
under penalty of law that I have personally examined and am familiar with the 
information submitted in this and all attached documents, and that the attached 
documents were prepared by personnel under my direct supervision in accordance 
with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of those individuals 
immediately responsible for obtaining the information, I believe that the submitted 
information is true, accurate, and complete. I am aware that there are significant 
civil and criminal penalties for submitting false, inaccurate or incomplete 
information, including the possibility of fine and/or imprisonment. 

Please contact Richard Klawunn a t  (908) 523-6089 if you have any questions or 
require further information. 

Very truly yours, 

T.J. Nimbley I 

Vice President & Refinery Manager 

Attachments ., 



BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

QUALIFIERS 

U - lndicates that the compound was analyzed for but not detected. 

J - lndicates that the compound was analyzed for and determined to be present in 
the sample. The mass spectrum of the compound meets the identification criteria of 
the method. The concentration listed is an estimated value which is less than the 
specified minimum detection limit but is greater than zero. 

B - This flag is used when the analyte is found in the blanks as well as the 
sample. It indicates possible contamination and warns the data user 
to use caution when applying the results of this analyte. 

ND - Not detected. 

BMDL - Below Method Detection Limit, the value below which the parameter 
cannot be accurately quantified. 

'@ - Parameter was not analyzed for. 

NIA - Not applicable to this sample. 



ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Pesticides. ualL 
Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
PCB's 
Toxaphene 

Metals, ualL 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Chromium + 6 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

#2 DAM #2 DAM 
1011 1 193 1 1 18193 

BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
3 9 

BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 

57 
BMDL 
BMDL 
BMDL 

45 

#2 DAM 
12/6/93 

BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
33 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

AcidlBase Neutrals. ualL 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidene 
Benzo(a1Anthracene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a1Pyrene 
Benzo(g,h,ilPerylene 
bis(2-Chloroethy1)Ether 
bis(2-Chloroethoxy)Methane 
bis(2-EthylhexylIPhthalate 
bis(2-ChloroisopropyI)Ether 
4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Ether 
Chrysene 
Dibenzo(a,h)Anthracene 
Di-n-butyl Phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorbenzidene 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octylphthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(l,2,3-cd)pyrene 
lsophorone 
Naphthalene 
tjlitrobenzene 
N-Nitroso-Dimethylamine 
N-Nitroso-di-n-propylamine 

#2 DAM 
1011 1/93 

#2 DAM 
1 1/8/93 

#2 DAM 
12/6/93 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

N-Nitroso-diphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-m-Cresol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4,6-Dinitro-o-Cresol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Other Parameters, ma/L 
Ammonia-N 
BOD5 
COD 
TPHC 
Phenols 
Sulfides 
TSS 
Temperature, deg. C 
TOC 

#2 DAM 
1011 1/93 

U 
u 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 

0.640 
2.5 

BM DL 
BMDL 
0.057 
BMDL 
22.2 
26.2 
4.09 

#2 DAM 
1 1/8/93 

U 
U 
U 
u 
U 
U 
U 
u 
U 
U 
u 
U 
U 
u 
u 

0.682 
BMDL 
57.6 
BM DL 
0.01 5 
BMDL 

2 9 
20 

BMDL 

#2 DAM 
12/6/93 

u 
1 
U 
u 
U 
U 
u 
u 
U 
u 
U 
u 
U 
u 
U 

0.646 
BM DL 

9 9 
BMDL 
0.029 
BM DL 

43 
14.3 

BM DL 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Volatile Oraanics. ualL 
Acrolein 
Acrylonitrile 
Benzene . 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dichlorobromomethane 
1,l -Dichloroethane 
1,2-Dichloroethane 
1,l -Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1 , 1 ,l -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

#2 DAM 
1011 1193 

#2 DAM 
1 118193 

#2 DAM 
12/6/93 
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BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Pesticides, ualL 
Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
PCB's 
Toxaphene 

Metals, uslL 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Chromium +6  
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Poly-Ditch 
1011 1193 

BM DL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

Poly-Ditch 
1 118193 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

74 

Poly-Ditch 
12/6/93 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
38 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

AcidIBase Neutrals. ua/L 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidene 
Benzo(a1Anthracene 
Benzo(b1Fluoranthene 
Benzo(k1Fluoranthene 
Benzo(a1brene 
Benzo(g,h,iIPerylene 
bis(2-ChloroethylIEther 
bis(2-Chloroethoxy1Methane 
bis(2-EthylhexylIPhthalate 
bis(2-ChloroisopropyI)Ether 
4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Ether 
Chrysene 
Dibenzo(a, h1Anthracene 
Di-n-butyl Phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorbenzidene 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octylphthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Dimethylamine 
N-Nitroso-di-n-propylamine 

Poly-Ditch 
1011 1 I93 

Poly-Ditch 
1 1/8/93 

Poly-Ditch 
12/6/93 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

N-Nitroso-diphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-m-Cresol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4,6-Dinitro-o-Cresol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Other Parameters, malL 
Ammonia-N 
BOD5 
COD 
TPHC 
Phenols 
Sulfides 
TSS 
Temperature, deg. C 
TOC 

Poly-Ditch 
1011 1193 

U 
U 
U 
U 
U 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 

0.778 
1.2 
176 

BMDL 
0.009 
BMDL 
10.1 
20.6 
9.1 8 

Poly-Ditch 
11/8193 

1 J 
U 
U 
u 
U 
u 
U 
U 
U 
u 
u 
U 
U 
U 
U 

0.71 4 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 

16 
14.4 

BMDL 

Poly-Ditch 
12/6/93 

U 
U 
U 
u 
u 
u 
u 
U 
u 
U 
u 
u 
u 
U 
U 

0.676 
BM DL 
119 

BM DL 
0.01 9 
BMDL 

50 
11.1 

BMDL 
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BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Volatile Oraanics. ualL 
Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dichlorobromomethane 
1,l -Dichloroethane 
1,2-Dichloroethane 
1,l -Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Methylene Chloride 
1 ,I ,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1, 1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Poly-Ditch 
1011 1/93 

Poly-Ditch 
1 1/8/93 

Poly-Ditch 
12/6/93 

PAGE 8 



Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
PCB's 
Toxaphene 

Metals. uqlL 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Chromium + 6  
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

RRAv-Ditch RRAv-Ditch RRAv-Ditch 199 Sphere 195 Sphere 
1011 1 I93 1 1/8/93 12/6/93 1011 193 1 1/7/93 

U U U U U 
U U U U U 
U U U U U 
U U U U U 
U U U U U 
U U u U U 
U U U U 0.045 J 
U U U U U 
U U U U U 
U U U u U 
U U U U 0.010 J 
U U U U 0.017 J 
U U U U 0.022 J 
U U U U U 
U U U U U 
U U U U U 
U U U @ U 
U U U U U 

BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BM DL 
BMDL 
BMDL 

BMDL 
BM DL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BM DL 
BMDL 
BM DL 

60  

BMDL 
BMDL 
BM DL 
BM DL 
BM DL 
BM DL 

3 1 
BMDL 
BM DL 
BMDL 
BM DL 
BM DL 
BMDL 

3 9 
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BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 
NJPDES PERMIT NO. NJ0001511 

AcidlBase Neutrals. uulL 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidene 
Benzo(a1Anthracene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a) Pyrene 
Benzo(g,h,i)Perylene 
bis(2-Chloroethy1)Ether 
bis(2-Chloroethoxyl Methane 
bis(2-Ethylhexy1)Phthalate 
bis(2-ChloroisopropyI)Ether 
4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Ether 
Chrysene 
Dibenzo(a,h)Anthracene 
Di-n-butyl Phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorbenzidene 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octylphthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(1,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Dimethylamine 
N-Nitroso-di-n-propylamine 

RRAv-Ditch RRAv-Ditch RRAv-Ditch 199 Sphere 195 Sphere 
1011 1193 1 118193 12/6/93 10/1/93 1 1/7/93 
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ATTACHMENT 1 

N-Nitroso-diphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-m-Cresol 
2-Chlorophenol 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2.4-Dinitrophenol 
4.6-Dinitro-o-Cresol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2.4.6-Trichlorophenol 

Other Parameters. ma/L 
Ammonia-N 
BO D5 
COD 
TPHC 
Phenols 
Sulfides 
TSS 
Temperature, deg. C 
TOC 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

RRAv-Ditch RRAv-Ditch RRAv-Ditch 199 Sphere 195 Sphere 
1011 1 193 1 1/8/93 12/6/93 1 011 193 1 1/7/93 

U 1 J  U U U 
U U U u U 
U U U U U 
U U U U U 
U U U U u 
U U U U U 
U U U U u 
U U U U U 
U U u U U 
U U U U U 
U U U u U 
U U U U U 
U U U U U 
U U U U U 
U U U U U 

0.573 
BMDL 
78.4 
2.5 

0.01 9 
BMDL 
7.1 1 
2 9 

8.15 

0.573 
BM DL 
BMDL 
BMDL 
0.01 3 
BMDL 

16 
24 

BMDL 

0.603 
BMDL 

59 
BMDL 
0.01 7 
BMDL 

48 
21.7 
BMDL 

PAGE 11 



Volatile Organics. ualL 
Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dichlorobromomethane 
1,l -Dichloroethane 
1,2-Dichloroethane 
1,l -Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1 , 1 , 1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

199 Sphere 195 Sphere 
1011 I93 1 1/7/93 
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ATTACHMENT 1 

Metals. ua/L 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Chromium + 6  
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

lntake 
1 1/7/93 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BM DL 
BMDL 
BMDL 

68 
BMDL 
BMDL 
BM DL 

47 

lntake 
1 1/8/93 

BM DL 
BMDL 
BM DL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BM DL 

lntake 
1 1/9/93 

lntake 
12/5/93 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
23 

BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

lntake 
12/6/93 

BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BM DL 
33 

BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
2 1 

lntake 
12/7/93 
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ATTACHMENT 1 

AcidlBase Neutrals, ualL 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidene 
Benzo(a)Anthracene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a1 Pyrene 
Benzo(g,h,i)Perylene 
bis(2-~hldroethyll~ther 
bis(2-Ch1oroethoxy)Methane 
bis(2-Ethylhexy1)Phthalate 
bis(2-ChloroisopropyI)Ether 
4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Ether 
Chrysene 
Dibenzo(a,h)Anthracene 
Di-n-butyl Phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorbenzidene 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2.6-Dinitrotoluene 
Di-n-Octylphthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Dimethylamine 
N-Nitroso-di-n-propylamine 

lntake 
1 117193 

u 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
u ' 
U 
U 
U 
U 
U 
u 
U 
u 
U 
U 
u 
U 
U 
U 
U 
U 
u 
U 
U 
U 
u 
U 
U 
U 
U 
U 
u 
u 
U 

lntake 
1 1/8/93 

u 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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lntake 
1 1/9/93 

@ 
@ 
@ 
@ 
63 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
0 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
43 
@ 
@ 
63 

lntake 
12/5/93 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
u 
u 
U 
u 
u 
U 
U 
U 
U 
u 
u 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 

lntake 
12/6/93 

u 
U 
u 
u 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
u 

lntake 
12/7/93 

@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
0 
0 
@ 
0 
0 
@ 
@ 
0 
@ 
0 
43 
0 
0 
@ 



ATTACHMENT 1 

N-Nitroso-diphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-m-Cresol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4,6-Dinitro-o-Cresol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Other Parameters. malL 
Ammonia-N 
BOD5 
COD 
TPHC 
Phenols 
Sulfides 
TSS 
Temperature, deg. C* 
TOC 

lntake 
1 1/7/93 

1 J 
U 
U 
U 
U 
u 
u 
u 
u 
u 
U 
U 
U 
U 
U 

lntake 
1 1/8/93 

1 J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.578 
BM DL 
57.6 
43 

BMDL 
BMDL 

13 
10.2 

2 

lntake 
1 1/9/93 

43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

lntake 
12/5/93 

U 
U 
U 
u 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 

BM DL 
43 

64.0 
43 

BM DL 
BMDL 
43 
6.7 

BMDL 

lntake 
12/6/93 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

43 
BMDL 
43 

BMDL 
43 
43 
34 
6 
43 

lntake 
12/7/93 

43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

43 
43 
43 

BMDL 
43 
43 
43 
5.6 
43 

lntake temperatures are 24 hr. averages 
all discharge sample temperatures are grab samples 
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ATTACHMENT 1 

Volatile Oraanics, ualL 
Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dichlorobromomethane 
1,l -Dichloroethane 
1,2-Dichloroethane 
1,l -Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1 -Trichloroethane 
1 ,I ,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

lntake 
1 1 17\93 

Intake Intake 
1 1/8/93 1 1/9/93 

lntake 
12/5/93 

lntake 
12/6/93 

lntake 
1217193 
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ATTACHMENT 2 

Species 

Chronic Toxicity Characterization Study 
Bayway Refinery 

NJPDES Permit No. NJ0001511 
DSN 002 

Date of Test:12/08/93 to 1 211 5/93 

Sheepshead Minnow IT 
(Cyprinodon variegatus) 

Effluent Toxicity Effluent Toxicity 
Lab NOEC LOEC 

Inland Siverside PTL 100% 
(Menidia beryllina) 

Mysid Shrimp IT <6.25% 
(Mysidopsis bahia) 

Mysid Shrimp PTL 25% 
(Mysidopsis bahia) 

NOEC =No Observable Effect Concentration 

LOEC = Lowest Observable Effect Concentration 

IT=lt Corp., Edison, N.J. 

PTL = Princeton Testing Laboratory, Princeton, N.J. 

PTL reported no mortality effects, growth effects evident to 50% concentration 
IT reported mortality effect at 100% only, growth effects at all concentrations 
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ATTACHMENT 3 

Parameters, malL 
Ammonia-N 
BOD5 
COD 
Chromium 
Chromium +6 
TPHC 
Phenols 
Sulfides 
TSS 
Temperature, deg. C 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

STORMWATER SAMPLING 

No discharge at this point for this rain event. 
(1) Water held in firebank, not discharged. 
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-. 
Bayway Refining Company 
a subsidiary of Tosco Corporation 
1400 Park Avenue 
Linden, New Jersey 07036 

Thomas J. Nimbley 
Vice President and 
Refinery Manager 

Certified Mail - RR 
P 290 139 495 

April 28, 1994 

Fourth Quarterly Progress Report 
covering 2/1/94 to 4/31/94 
NJPDES-DSW Permit No. NJ 0001 51 1 

Mr. Ben Manhas 
New Jersey Department of Environmental Protection and Energy 
Wastewater Facilities Regulation Program R E C E I V E D  
Bureau of Standard Permitting 
CN 029 
Trenton, N. J. 08625-0029 

Dear Mr. Manhas, 

This is the Quarterly Progress Report on the status of work conducted, as required 
by NJPDES-DSW Permit No. NJ0001511, Part IV-Characterization, Paragraph 2D. 
This report covers the period 211 I94 to 4/31 194. 

Monthly effluent characterization sampling for the three once through coolir~g 
water discharges into Morses Creek designated #2 Dam, Poly Ditch and R.R. Ave. 
Ditch has been' completed. The results for January, February and March are 
reported in Attachment 1. Sampling for April has been completed and will be 
reported in the final report. 

Chronic Toxicity Characterization Study testing was completed for the 4th quarter 
of the permit year. Results for the tests conducted 4/6/94 to 4/13/94 are 
summarized in Attachment 2. 

Monthly sampling of the stormwater discharges to Morses Creek was completed 
for 2 of the 3 discharges in January and February and for all discharges in March. 
The results are summarized in Attachment 3. The samples taken in these 3 months 
were of snowmelt run-off. The S2 discharge point did not have sufficient melting 
during warm periods in January and February to generate run-off. The snow and 
ice in this tankfield area did not melt sufficiently to produce run-off until March. 

Sampling for the update of the Impingement & Entrainment Demonstration under 
Section 316(b) of the Clean Water Act, as required in Part IV-B/C, Paragraph 7 has 
been proceeding smoothly, except during infrequent periods when maintenance is 
being conducted on the screens. During these periods, samples could only be 



Mr. Ben Manhas 
NJDEPE 

April 28, 1994  

collected at t w o  screen wash sample points, rather than the normal three sample 
points. This is not expected t o  affect the overall quality of  the data being 
collected. 

Field sampling for the Section 316(a) demonstration also required by the above 
cited paragraph of  the permit took place on 411 7 as indicated by a notification of  a 
tracer dye release to  the Metro office by IT Corp., the contractor doing the work. 
Due to  equipment problems with the dye pump and concerns over the effects of 
high winds in the late morning and early afternoon on the thermal plume, this 
sampling event will be repeated during the next neap tide in May. Additional field 
sampling will take place in July t o  collect data on extreme summer conditions. 

This report is certified pursuant to  N.J.A.C. 7:14A-2.4, and the certification is 
made subject t o  the statutory provisions of the N.J.S.A. 2C:28-3[al. I certify, 
under penalty of  law that 1 have personally examined and am familiar with the 
information submitted in this and all attached documents, and that the attached 
documents were prepared by personnel under my direct supervision in  accordance 
with a system designed t o  assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of those individuals 
immediately responsible for obtaining the information, I believe that the submitted 
information is true, accurate, and complete. I arn aware that there are significant 
civil and criminal penalties for submitting false, inaccurate or incomplete 
information, including the possibility of fine and/or imprisonment, 

Please contact Richard Klawunn at (908) 523-6089 i f  you have any questions or 
require further information. 

Very truly yours, 

T.J. Nimbley 
Vice President & Refinery Manae' i  

Attachments 

NOTARY PUBLIC OF NEW JERSEY 
My Commission Expires Oct. 20.1998 



BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

QUALIFIERS 

U - Indicates that the  compound was  analyzed for bu t  no t  detected. 

J - lndicates that the  compound was analyzed for and determined t o  be present in  
the sample. The mass spectrum of  the compound meets the identification criteria of  
the method. The concentration listed i s  an estimated value which is less than the 
specified minimum detection l imit b u t  is greater than zero. 

B - This f lag is used when the analyte is found i n  the blanks as wel l  as the 
sample. It indicates possible contamination and warns the data user 
t o  use caution when applying the results o f  this analyte. 

ND  - No t  detected. 

BMDL - Below Method Detection Limit, the value below which the parameter 
cannot be accurately quantified. 

'@ - Parameter was  no t  analyzed for  

NIA - No t  applicable t o  this sample. 



AITACHMENT 1 

Pesticides, ua/L 
Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
PCB's 
Toxaphene 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 
NJPDES PERMIT NO. NJ0001511 

Metals, uq/L 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Chromium +6 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

#2 DAM 
111 1194 

BM DL 
BM DL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 

3 0 

#2  DAM 
2/7/94 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 

25 

#2 DAM 
3/7/94 

BM DL 
BNlDL 
BMDL 
BMDL 
BMDL 
BMDL 

2 4 
BMDL 
BM DL 
BMDL 
BMDL 
BM DL 
BMDL 

4 1 
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ATTACHMENT I 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 
NJPDES PERMIT NO. NJ0001511 

AcidlBase Neutrals, uqlL 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidene 
Benzo(a)Anthracene 
Benzo(b)Fluoranthene 
Benzo(k1Fluoranthene 
Benzo(a1Pyrene 
Benzo(g, h,i)Perylene 
bis(2-ChloroethylIEther 
bis(2-Chloroethoxy)Methane 
bis(2-EthylhexylIPhthalate 
bis(2-ChloroisopropyI1Ether 
4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Ether 
Chrysene 
Dibenzo(a, h1Anthracene 
Di-n-butyl Phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorbenzidene 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octylphthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Dimethylamine 
N-Nitroso-di-n-propylamine 

#2 DAM 
111 1194 

#2 DAM 
217194 

#2 DAM 
317194 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 
NJPDES PERMIT NO. NJ0001511 

N-Nitroso-diphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-m-Cresol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4,6-Dinitro-o-Cresol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Other Parameters, malL 
Ammonia-N 
BOD5 
COD 
TPH C 
Phenols 
Sulfides 
TSS 
Temperature, deg. C 
TOC 

#2 DAM 
1 / I  1 194 

U 
1 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.774 
BM DL 
123 

BMDL 
0.01 4 
BMDL 

4 6 
9.5 
2.8 

#2 DAM 
2/7/94 

U 
2 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.760 
2.51 
328 

BMDL 
BM DL 
BMDL 

12 
16.7 
1.2 

#2 DAM 
3/7/94 

U 
U 
U 
U 
U 
U 
U 
5 
U 
U 
U 
U 
U 
U 
U 

0.843 
2.32 
21 4 

BMDL 
0.023 
BM DL 

2 2 
18 
5.3 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 
NJPDES PERMIT NO. NJ0001511 

Volatile Oraanics. uq1L 
Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dichlorobromomethane 
1 ,l -Dichloroethane 
1,2-Dichloroethane 
1 ,l -Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

#2 DAM #2 DAM 
111 1 194 2/7/94 

#2 DAM 
3/7/94 
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ATTACHMENT 1 

Pesticides, uqlL 
Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
PCB's 
Toxaphene 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 
NJPDES PERMIT NO. NJ0001511 

Poly-Ditch Poly-Ditch Poly-Ditch 
111 1 194 2/7/94 3/8/94 

Metals, ualL 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Chromium +6 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

BM DL 
BMDL 
BlVl DL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BM DL 
BMDL 

4 1 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
6 5 
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ATTACHMENT I 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Poly-Ditch Poly-Ditch Poly-Ditch 
1 11 1 194 2/7/94 3/8/94 

AcidlBase Neutrals, UQ/L 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidene 
Benzo(a)Anthracene 
Benzo(b)Fluoranthene 
Benzo(k1 Fluoranthene 
Benzo(a)Pyrene 
Benzo(g,h,i)Perylene 
bis(2-Chloroethy1)Ether 
bis(2-Chloroethoxy)Methane 
bis(2-Ethylhexy1)Phthalate 
bis(2-Chloroisopropyl)Ether 
4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Ether 
Chrysene 
Dibenzo(a,h)Anthracene 
Di-n-butyl Phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorbenzidene 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octylphthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Dimethylamine 
N-Nitroso-di-n-propylamine 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

N-Nitroso-diphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-m-Cresol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4,6-Dinitro-o-Cresol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Other Parameters, malL 
Ammonia-N 
BOD5 
COD 
TPHC 
Phenols 
Sulfides 
TSS 
Temperature, deg. C 
TOC 

Pol y -Ditch 
111 1/94 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.729 
BMDL 
168 

BMDL 
BMDL 
BMDL 

46 
4.8 
1.9 

Poly-Ditch 
2/7/94 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 

0.8 
1.68 
469 

BM DL 
BMDL 
BM DL 

16 
12.8 
2.4 

Poly-Ditch 
3/8/94 

U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
u 

0.867' 
2.88 
21 7 

BMDL 
BMDL 
BMDL 

14 
11.9 
6.3 
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ATTACHMENT 1 

BAYWAY REFINERY . 

EFFLUENT CHARACTERIZATION 
NJPDES PERNllT NO. NJ0001511 

Volatile Orqanics. uq/L 
Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dichlorobromomethane 
1 , l  -Dichloroethane 
1,2-Dichloroethane 
1 , 1 -Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Tkichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

Poly-Ditch 
111 1194 

Poly-Ditch 
2/7/94 

Poly-Ditch 
3/8/94 
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ATTACHMENT 1 

Pesticides, ua/L 
Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
PCB's 
Toxaphene 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Metals, ua/L 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Chromium + 6  
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

2 7 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

46 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

47 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

AcidIBase Neutrals, uqlL 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidene 
Benzo(a1Anthracene 
Benzo(b)Fluoranthene 
Benzo(k1 Fluoranthene 
Benzo(a)Pyrene 
Benzo(g,h,i)Perylene 
bis(2-Ch1oroethyl)Ether 
bis(2-Ch1oroethoxy)Methane 
bis(2-Ethylhexy1)Phthalate 
bis(2-ChloroisopropyI)Ether 
4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Ether 
Chrysene 
Dibenzo(a,h)Anthracene 
Di-n-butyl Phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorbenzidene 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octylphthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(l,2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Dimethylamine 
N-Nitroso-di-n-propylamine 

PAGE 10 



ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

N-Nitroso-diphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-m-Cresol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4,6-Dinitro-o-Cresol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Other Parameters. ma/L 
Ammonia-N 
BOD5 
COD 
TPHC 
Phenols 
Sulfides 
TSS 
Temperature, deg. C 
TOC 

0.708 
BM DL 

17 
BMDL 
BMDL 
BMDL 

3 1 
16.8 
1.8 

0.790 
1.44 
648 

BMDL 
BMDL 
BMDL 

2 1 
24.2 
1.6 

0.733 
2.14 
276 

BMDL 
0.01 9 
BMDL 

3 2 
20.2 
4.9 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Volatile Oraanics, ualL 
Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dichlorobromomethane 
I, 1 -Dichloroethane 
1,2-Dichloroethane 
1 ,l -Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Wlethylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1 ,l , 1 -Trichloroethane 
1,1,2-Trichloroethane 
Tric hloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

PAGE 12 



ATTACHMENT 1 

Pesticides. ualL 
Aldrin 
Alpha-BHC 
Beta-BHC 
Garnma-BHC 
Delta-BHC 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
PCB's 
Toxaphene 

Metals, ualL 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Chromium + 6  
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Intake Intake Intake 
119194 111 0194 1 11 1194 

BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

lntake 
2/6/94 

BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BNlDL 
BMDL 
BMDL 
BMDL 

lntake 
2/7/94 

BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BM DL 
BM DL 
BMDL 
BMDL 
BMDL 
BM DL 

lntake 
2/8/94 

@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
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ATTACHMENT 1 

AcidlBase Neutrals, ualL 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidene 
Benzo(a1Anthracene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Benzo(g,h,i)Perylene 
bis(2-Chloroethy1)Ether 
bis(2-Chloroethoxy)Methane 
bis(2-Ethylhexy1)Phthalate 
bis(2-ChloroisopropyI)Ether 
4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Ether 
Chrysene 
Dibenzo(a, h1Anthracene 
Di-n-butyl Phthalate 
I, 2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorbenzidene 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octylphthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-Dimethylamine 
N-Nitroso-di-n-propylamine 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Intake Intake Intake Intake Intake 
1 19/94 111 0194 111 1/94 216194 2/7/94 

lntake 
2/8/94 

PAGE 14 



ATTACHMENT I 

N-Nitroso-diphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-m-Cresol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4'6-Dinitro-o-Cresol 
2-Rlitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Other Parameters, mslL 
Ammonia-N 
BOD5 
COD 
TPHC 
Phenols 
Sulfides 
TSS 
Temperature, deg. C+ 
TOC 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

lntake 
1/9/94 

U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

BMDL 
@ 

180.0 
@ 

0.01 2 
@ 
@ 

-0.3 
0.8 

lntake 
1 11 0194 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

@ 
BMDL 

@ 
BMDL 

@ 
BM DL 

41 
-0.3 

@ 

lntake 
1/11/94 

@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 

@ 
@ 
0 

BMDL 
@ 
@ 
@ 

0.0 
@ 

lntake 
2/6/94 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.999 
@ 

547 
@ 

BMDL 
@ 
@ 

0.2 
0.4 

lntake 
2/7/94 

@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
0 
@ 
@ 
@ 
@ 
@ 

0.720 
1.32 
53 1 

BMDL 
BMDL 
BMDL 

14 
0.5 
0.7 

lntake 
2/8/94 

@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 

0 
@ 
@ 

BMDL 
@ 
@ 
@ 

-0.2 
@ 

lntake temperatures are 24 hr. averages 
all discharge sample temperatures are grab samples 
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ATTACHMENT 1 

Volatile Oraanics, ualL 
Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dichlorobromomethane 
1 ,l -Dichloroethane 
1,2-Dichloroethane 
1 , 1 -Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1 , 1 ,l -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Intake Intake Intake Intake 
1 19194 111 0194 111 1 194 216194 

lntake 
2/7/94 

lntake 
2/8/94 

PAGE 16 



ATTACHMENT 1 

Pesticides, ualL 
Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
PCB's 
Toxaphene 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Metals, ualL 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Chromium +6 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Intake Intake 
3/6/94 3/7/94 

BM DL 
BMDL 
BM DL 
BMDL 
BMDL 
BMDL 
BM DL 
BMDL 
BMDL 
BM DL 
BM DL 
BMDL 
BMDL 
59 

BM DL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 

3 3 
BMDL 
BM DL 
BMDL 
BM DL 
BM DL 
BMIIL 

7 4 

lntake 
3/8/94 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

AcidlBase Neutrals, ua/L 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidene 
Benzo(a)Anthracene 
Benzo(b)Fluoranthene 
Benzo(k1Fluoranthene 
Benzo(a)Pyrene 
Benzo(g,h,i)Perylene 
bis(2-Chloroethy1)Ether 
bis(2-Chloroethoxy) Methane 
bis(2-EthylhexyllPhthalate 
bis(2-Chloroisopropyl)Ether 
4-Bromophenyl Phenyl Ether 
Butyl Benzyl Phthalate 
2-Chloronaphthalene 
4-Chlorophenyl Phenyl Ether 
Chrysene 
Dibenzo(a, h)Anthracene 
Di-n-butyl Phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorbenzidene 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-Octylphthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Indeno(l,2,3-cdlpyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-hlitroso-Dimethylamine 
N-Nitroso-di-n-propylamine 

Intake 
3/6/94 

Intake 
3/7/94 

lntake 
3/8/94 
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ATTACHMENT 1 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

N-Nitroso-diphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-m-Cresol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4,6-Dinitro-o-Cresol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Other Parameters, ma/L 
Ammonia-N 
BOD5 
COD 
TPHC 
Phenols 
Sulfides 
TSS 
Temperature, deg. C* 
TOC 

lntake 
3/6/94 

u 
U 
u 
u 
u 
U 
u 
U 
U 
u 
U 
U 
U 
U 
u 

lntake 
3/7/94 

u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

@ 
1.16 

@ 
BMDL 

@ 
BM DL 

8 
3.1 
@ 

lntake 
3/8/94 

@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 

@ 
@ 
@ 

BMDL 
@ 
@ 
@ 

3.1 

@ 

* lntake temperatures are 24 hr. averages 
all discharge sample temperatures are grab samples 
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BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 

NJPDES PERMIT NO. NJ0001511 

Volatile Orqanics, ualL 
Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dichlorobromomethane 
1 ,l -Dichloroethane 
1,2-Dichloroethane 
1 ,l -Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-I ,3-Dichloropropene 
Ethylbenzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
I, I, 1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

lntake 
3/6/94 

lntake 
3/7/94 

lntake 
3/8/94 
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ATTACHMENT 2 

Species 

Chronic Toxicity Characterization Study 
Bayway Refinery 

NJPDES Permit No. NJ0001511 
DSN 002 

Date of Test:4/06/94 to 411 3/94 

Effluent Toxicity Effluent Toxicity 
Lab NOEC LOEC 

Sheepshead Minnow IT 50% 
(Cyprinodon variegatus) 

Inland Siverside PTL 100% 
(Menidia beryllina) 

Mysid Shrimp IT 
(Mysidopsis bahia) 

Mysid Shrimp PTL 25% 
(Mysidopsis bahia) 

NOEC = No Observable Effect Concentration 

LOEC = Lowest Observable Effect Concentration 

1'1'= It Corp., Edison, N.J. 

PTL = Princeton Testing Laboratory, Princeton, N .J. 

Mysid Shrimp test being performed by IT, Corp. declared invalid 
due to high mortality in the Control sample. 

PAGE 1 



ATTACHMENT 3 

Parameters, mqlL 
Ammonia-N 
BOD5 
COD 
Chromium 
Chromium +6 
TPHC 
Phenols 
Sulfides 
TSS 
Temperature, deg. C 

BAYWAY REFINERY 
EFFLUENT CHARACTERIZATION 
NJPDES PERMIT NO. NJ0001511 

STORMWATER SAMPLING 

(2)Precipitation as snow and ice, discharge pipe and valve frozen, did not thaw enough to allow discharge. 
(3) Precipitation as samples were of snowmelt run-off. 

PAGE 1 



CARLIN, MADDOCK, FAY & CERBONE, P. C. 
30 Vreeland Road 
P. 0. Box 751 
Florham Park, New Jersey 07932 
(201) 377-3350 . 
Attorneys for Plaintiff 

WATERS, McP-QN-,~. McNEIU 
300 Lighting Way 
P. 0. Box 1560 
Secaucus, New Jersey 07096 
(201) 8634400 
Attorneys for Plaintiffs 

UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF NEW JERSEY 

EXXON CORPORATION, a New : Civil Action No. 
Jersey corporation, 

COMPLAINT 
Plaintiff, 

STATE OF NEW JERSEY, 
NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION and : 
JUDITH YASKIN, Commissioner 
of the Department of 
Environmental Protection, . 

Defendants. 

Plaintif f, Exxon Corporation (hereinafter 

- llcorporation of the State of New Jersey, by way of Complaint 

llagainst the defendants herein, rays: 

ALLEGATION OF JURISDICTION 

This action arises under the Constitution 

Article 1, Section 10, Clause I; the Fifth 

of the United 

Amendment to 



.--A:--- :.---. . - 

, 

the Constitution of the United States; and the Fourteenth 

Amendment of the Constitution of the United States, Section 1. 

FIRBT COUNT 

2. Plaintiff Exxon is a corporation of the State of New 

Jersey with a place of business at Park Avenue, in the City of 

Linden, County of Union and State of New 

' 3. Plaintiff Exxon, through a division, Exxon Company, 

U. S .A. , operates a petroleum refinery known as the Bayway Refinery 
in the City of Linden. 

4. Since the inception of- the Bayway Refinery in 1909, 

Morses Creek, a small tidal inlet from the Arthur Kill, has been 

used for the return of water pumped in from the Arthur Kill to 

cool process equipment. Treated process water from Bayway's Waste 

Water Treatment Facility is also discharged into Morses Creek. 

5 .  Plaintiff Exxon is the successor by merger in 1972 to the 

Standard Oil Company (New Jersey). In 1927, the State of New 

Jersey, for valuable consideration gave a riparian grant (slGrantlt) 

to the Standard Oil Company conveying to it and its successors the 

lands under tide-water lying within the bed of Morses Creek above 

Koehler Way Bridge. The Grant conveyed all of the rights of the 

State of New Jersey to the lands with the only restriction that 

the land be used only for structures under which the tide might 

ebb and flow. 

6 .  Notwithstanding the restriction in the Grant, in 1938 the 

State of New Jersey acting through the State Water Policy 

 omm mission, formally approved the placement of Dam No. 1 and Dam 



No. 2 on Morses Creek. Dam No. 2 had been previously constructed 

in 1922. Dam No. 1 was constructed at the behest of Government 

Inspectors for the control of possible oil spills. 

7. In 1952, the reconstruction of Dam No. 2 was approved by 

the State of New Jersey acting through the Division of Water 
. .. . 

Policy and Supply. s-. a* - - Y 1 q  -- -I -. 
' . 8. In 1963, the relocation and reconstruction of Dam No. 1 

was approved by. the State of New Jersey, acting through the 

Division of Water Policy and Supply, 

9. In December, 1974, the State of New Jersey acting through 

the NJDEP attempted by certification to have its regulations for 

Surface Water Quality Standards ("SWQS1*) applied to the control oi 

Exxonls use of Morses Creek for the discharge of once through 

cooling and treated process water. 

10. After the petition of Exxon for relaxation of the 

State's certification, the NJDEP in March, 1975, revised its SWQS 

for the Tidal Portion of Morses Creek to an TW-4A Industrial Use 

Classification so that Exxon could continue its use of the Creek. 

11. In 1980, the NJDEP proposed the revision of the 

classification of Morses Creek from TW-4A Industrial Use to TW-3. 

The uses under the TW-3 classification would be contact 

recreation, the maintenance and migration of fish populations, the 

maintenance and migration of diadromous fish and the maintenance 

of wildlife. Imposition of effluent limitations on Exxonls 

discharge to achieve these uses would have required Exxon to cease 

its industrial use of Morses Creek, 



12. After the challenge of Exxon to the 1980 revision, the 

~ ~ N J D E P  granted Exxon a separate hearing as to the appropriate water 

II use classification for Morses Creek. In the letter granting the 

hearing, the NJDEP agreed that the regulation of Exxonls discharge 
- .  

into Morses Creek would continue in its existing statusuntil the 
. .. . 

standard issue was resolved.   his hearing +@&- 

held. 

13. In 1985, the NJDEP made a general reconsideration of all 

SWQS. SE-3 was the proposed classification for Morses Creek. 

This replaced the TW-3 designation with the sam0 uses as 

I(previously established for TW-3. Exxon petitioned for a separate 

llhearing on the appropriate standard for Morses Creek. At the 

suggestion of the NJDEP, Exxon also filed a conditional 

application for reclassification of Morses Creek to a less 

Ilrestrictive use. Again, no hearing was ever held. 

I1 1 4 - '  
In 1988, the NJDEP once more made a general 

Ilreconsideration of the SWQS . The classification proposed for 

(krses Creek was SE-3. Exxon again petitioned for a separate 

lPearing on the appropriate classification and filed a conditional 

lkpplication for a less restrictive use. 

11 15. On December 1, 1989, Exxon, at the request of the NJDEP, 

- II filed a study on the appropriate Water Use Classification for 
Iborses Creek. 

16. On December 4, 1989, the NJDEP issued a public notice of 

a hearing to be held on January 30, 1990 for a determination on 

the legality of the water use classification of Morses Creek and 



for reclassification to less restrictive uses. 

1 1  17. Exxon appeared at the hearing on January 30,1990 and 

lipresented expert testimony on the appropriate classification of 

Il~orses Creek and support for its conditional application for 

llreclassif ication. 

II 18. On December 3, 1990, the NJDEP announced its--decision on 

Il~xxon's petition and conditional application. It held that it had 

I(jurisdiction to establish SWQS for the entire length of Morses 

Creek, that '~xxon had not documented its right to a hearing on the 

appropriate standard for Morses ,Creek and that Exxon had not 

llproven that the criteria was satisfied for the reclassification of 

Il~orses Creek to less restrictive uses. 

/I 19. Contrary to the terms of the Grant, by the imposition of 

lithe SE-3 Water Use Classification on Morses Creek, the State of 

IllJew Jersey is asserting the right of the public to use Morses 

llcreek for fishing, boating and the migration and maintenance of 

fish and wildlife. The regulation establishing the SE-3 

II Classification will also force Exxon to discontinue the industrial 
II use of the Creek for the discharge of the once through cooling and 
II treated process water. 
)I 20. Article I, Section 10, Clause 1 of the United States 

(Iconst itut ion provides : 

"No State shall enter into any Treaty, 
Alliance, or Confederation; grant Letters of 
Marque and Reprisal; coin Money, emit Bills 
of Credit; make any Thing but gold and silver 
Coin a Tender in Payment of Debts; pass any 
Bill of.Attainment. ex ~ o s t  facto Law, or Law 
im~airina the Obliaation of Contracts. or 
grant any Title of Nobility." (Emphasis 



(Ithe establishment of public uses in Morses Creek is an impairment 

/lof the contractual obligations made by the state of New Jersey in 

lithe Grant to Exxonls predecessor in violation of Article 1, 

IISection 10, Clause 1 of the United States Constitution. . .. 

-. 
WHERE~RE, the plaintiff Exxon demands judgment enjoining the 

listate of New Jersey and the New Jersey Department of Environmental 

I1 Protection from imposing any regulation of Exxon's use of Morses 
//creek which impairs the contractual obligations of the State of 

. . 

New Jersey in its 1927 Grant to Exxonls predecessor. 

COUNT Two 

22. Plaintiff, Exxon Corporation repeats each and every 

allegation of the First Count as if set forth at length herein. 

23. Plaintiff Exxon's right to use Morses Creek for its 

industrial purposes and to exclude the public from the use of the 

Creek constitutes a valuable property right which is protected 

under the Constitution of the United States. 

24.  The assertion by the State of New Jersey of the rights 

of the public in Morses Creek for recreation and the maintenance 

and migration of fish and wildlife constitutes the taking of 

private property for public use without just compensation in 

violation of the Fifth and Fourteenth Amendments to the United 

States Constitution and Article 1, Section 20 of the New Jersey 

Constitution. 

WHEREFORE, plaintiff Exxon demands Judgment enjoining the 



State of New Jersey and the New Jersey Department of Environmental 

Protection from taking the property of Exxon without just 

compensation. 

c. , .  

Of Counsel:. 

CARLjr, MADDOCK, FAY & CERBONE, P.C. - 

Kenneth D. McPherson 
Waters, McPherson, McNeill 

Dated: January 11, 1991 



T ITLE  OF ACTION AS CAPTIONED BELOW: 

Exxon Com~any, U.S.A. - Bayway Facility 
.U;J.P. DES Permit No. U J O O O l S l l  
!brses Creek Reclassification Request 

ATTORNEY OF RECORD 
Carlin, >laddock. Fay & Cerbone. 1 - , .  

NAHE 

ADDRESS 30 Vreeland Road 
Florham Park, Yew Jersey 07932 . 

PHONE NO. (?Ol) 377-3350 
kxxon Company, U.b.i\., a 

ATTORNEY FOR- nF F ~ ~ o o  Pnvn ' .  

0 RT S TE GENCY TY!& fefe~e( Bpar2ment of Environment 
roman 

TRIAL  DOCKET OR INDICTMENT NUMBER 
N/A 

TRIAL  COURT JUDGE 
C I V I L  f 1 CRIMINAL f 1 JUVENILE 1 1 

Exxon Com~anv, U.S.X., a division of €.=on Corporation 
NOTICE I S  HEREBY GIVEN THAT 

APPEALS TO THE SUPERIOR COURT OF HJ, APPELUTE DIVIS ION,  FROM THE JUDGMENT ( 1 ORDER [ 1 
Decision bv Yew Jefsev De a r  n t  o Enyironment?l Pro ecrion af f imine .  S 

o T m R  (SPECIFY) f 
]]llratln to a less restr icted use or r c as 1 lca t  

ENTERED I N  TH IS  ACTION ONgeceder 3 9  fg~fo , I-RY New.kr.rv nf F n v i ~  
C ~ A T  t 1 Protection 

I F  APPEAL I S  FROM LESS THAN THE WHOLE, SPECIFY WHAT PARTS OR PARAGRAPHS ARE BEING APPULED: 

ARE A L L  ISSUES AS TO ALL P M T I  LS D I  S?OSU) OF I N  THE ACT ION B E I N 6  APPEALED? YES rn NO 1 1  

IF NOT, I S  THERE A CERTIFICATION OF F I N A L  JUOGHENT ENTERED PURSUANT TO 81 4142-2? YES [ 1 NO [ ; 

PRIORITY UNDER ka 1:2-5 YES R I NO 1 I APPLICABLE SECTION UNDER THE RULE 1:2-5(1) 

I N  CR I U I U L ,  QUASI-CRlHINAL, AND JUVENILE CASESa * * NCT INCARCERATED [ I INCARCERATfD [ 1 

CONFINP) AT 

GIVE A CONCISE STATEMENT OF THE OFFENSE AND OF THE JUDGMENT, DATE ENTERED AND ANY SENTENCE OR 

DISPOSITION IMPOSED 



ATTACH ADDITIONAL SHEETS I F  NECESSARY 

DATE OF TYPE Cc 
SESYICE S E U l E  

T R I A L  COURT JUDGE 1/11/90 Cert. &!ail 

ATTORNEY GENERAL OR,GOVERNHENTAL 
OFFlCE UNDER E. - : j - l ( h )  

OTHER PARTIES: - 
- -  

(SERVE THIS P A R T Y +  
WITH TRANSCRIPT) 

Robert J. Del Tufo, Jr., Esquire 1/11/90 Cert. E l a i l  

-- 

COURT REPORTER 

-. - 

1x1 TRANSCRIPT I S  I N  THE POSSESSION OF THE 
ATTORNEY OF RECORD. 



~xxon  Corporation 
[~ame of party requesting transcript] 

Bayway Refinery, 1400 Park Avenue, Linden 
yew .JCJTCPV 070 qj . ~t +n : navi ~1 M ~ C V  . ~q4-s~ of ~ s t i ~ ~  m=ip~ 

~ a r l i n ,  Maddock, Fay 6 Cerbone ,. P . C. ' [NmE of attorney for p a r t y  requesting 
30 Vreeland Road - P.O. Box 751 transcript] - - -  ~ 

Florham Park, New Jersey 07932 [Wdress of attozney for party requesting 
transcript] 

Exxon Corporation 
[Eiame(s) of plaintiff(s)] = .  

Sew Jersey Department of ~nvironfhental Protection 
Agency ("DEP" ) [NmE (s) of deferdant (s) 1 

* 2 

/ A  (DEP Hearing) <.? -rC ---a- -. ., . - -4 

[--k docket 
m./ind. no./aXpl. m.1 

Y/A - ., - - 
[M frcm which appeal taken] 

m: Sew Jersey De~artment of Environments+- of - *. r 
L I V L ~  . i P 3 l C v  - UULLQU UL 

n 
t 1 

Quality ~ tanhards  E .Analysis [ a s  of Caurt &pr-I 
a - 5 0 2 ,  Trenton, New Jersey 08625-040 

,It is hereby -ted that you prepare for use an a& an original a d  - copies of the following: 

I'ype of Prm=dhg (e.g., 
trial, sentencing, hear- 
on petition for post 

Date (s) of Proceeding canviction relief) Name of Judge 

1/30/90 .-Idminis t ra t ive  Hearin9 Hearing Officer, steven P. Lubow 

Herewith is deposit for transcript in the anount of $300 .o" 

Attn:  chief, Eaepatting 

[Other attorneys and pro se parties1 

'Note: I f n r ~ r e t h a n c A e r e p o r t e r r e c a r d e d a ~ o f t h e p m c e d h g , a  
~ t e f o r m s h a l l b e ~ e t e d f o r e a c h s u c h r e p a t t e r .  

*-: ~transcriptistobeprepnmiforuseintbe~uple~eOarrtra'klx?r~ 
than the Appellate D i v i s i o n ,  the shall be foxwarded to the Clerk 
of the Suprarre Cclrt. 



SUPERIOR COURT OF NEW JERSEY .APPELLATE DMSION 

CIVIL APPEAL CASE INFOSYUTW STATEMENT 

: TITLE IN FULL: FOR OFFICIAL USE ONLY 

a Exxon Company, U. S .-A. - - Baywav Facil i ty 
S.J.P. DES Pennit No. UJ0001511 
!!orses Creek Reclass i f  i ca t  ion Request 

Appeal Docket No. 

Notice of A m  
. . 

Filed: -: -. 
Date Sent: 

APPELLANT'S ATTORNEY(SI: 
- - Plaintiif Z Dcfcmiw Z Other (Specify) 

Name Address Tekpkont Client 
Carlin, !faddock, Fav E 50 Vreeland Road 1201) 3-'-3350 E.mon Conrpanv , U. S .A. , 
ierbone, P.C. P.0.  OX -51 a division of E-=on 

Florham Park, X J  Corporation 
0-932 

RESPONDENT'S' AT~ORNEY(S)+: 
Name Address Tdcohone Client 

(See Attached List) 

I 'INDICATE WHICH PARTIES. IF ANY. DID NOT PARTICIPAm BELOW O11 WHO WERE NO LONGER PARTY TO 
THE .ACTION -AT THE TIME OF ENTRY OF THE ORDEWJUDGMENT BEING AF?EALED.) 

GIVE DATE ASD SUMMARY OF TERMS OF JUDGMENT ENTERED BELOW: 

Does th~s detenn~nat~on d~spose of 011 issues us ro ull panics! Yes -'. No - 
If not. has lr been cen~tied as tinal pursuant to R.1:42-2'! Yes - No - 
(If not. leave to appeal must be sought. R.2:z-l. 2:s-6.) 
Is the validity of a srarute. rxecutlve order. franchise or c o p r r l t l r d  )cwtrioa of 
this state questioned: tR.2:5-l(hl). x Yes - No - 

GIVE .A BRIEF STATEMENT OF THE FACTS AND PROCEWML HISTORY: 

'See .Attachedl 

I 
I 

TO THE EXTENT POSSlBLE. LIST THE PROPOSED ISSUES TO B€ U S E D  ON THIS APPEAL. AS THEY WILL BE 
DESCRIBED IN APPROPRIATE POINT HEADINGS PURSUANT TO R.2:6-2(a)(5). Appellant or cross a p p e b t  only. 

(See .Attached) 



C i v i l  Appeal Case Information Statement - Attached L i s t  

RESPONDENT S ATTORNEY (S ) : 

Name : Robert J .  D e l  Tufo, J r . ,  Esquire 
Address: Attorney General, CN-080, Trenton, New Jersey  08625 
Telephone: (609) 292-4925 . .  . 
Client :  S t a t e  of New Jer sey ,  Department of Environmental,.. - -'A Protect ion  

. . CN-402 
Trenton, New Jer sey  08625-0402 



GIVE DATE AND SUMMARY OF TERMS OF JUDGMENT ENTERED BELOW: . 

--. CibL-+m-,---* 

Exxon Company, U.S.A. (Itthe Appellanttt) filed a petition with the 

New Jersey Department of Environmental Protection ("NJDEPIt) 

challenging the jurisdiction'of the NJDEP to impose Surface Water 

Quality Standards ("SWQSW) in Morses Creek, contesting the legality 

of the SE-3 SWQS classification for ~orses Creek and conditionally 

requesting a reclassification of Morses Creek to less restrictive 

uses. By letter dated December 3, 1990, the NJDEP informed 

Appellant that it determined that it had jurisdiction to establish 

SWQS in Morses Creek, that SE-3 was the appropriate classification 

and denied Appellantts conditional application for less restrictive 

uses in Morses Creek. 

G I V E - A  BRIEF STATEMENT OF THE FACTS AND PROCEDURAL HISTORY: 

Morses Creek is a small tidal inlet from the Arthur Kill located 

almost entirely within the confines of Appellant's petroleum 

refinery in Linden, New Jersey known as the Bayway Refinery. Since 

the inception of refinery operations in 1909, Appellant had used 

Morses Creek to return once through cooling water pumped in from 

the Arthur Kill. Appellant also discharges into Morses Creek 

treated process water and storm water runoff. These discharges are 



regulated by the NJDEP through its Pollution   is charge Elimination 

system under Permit No. NJ0001511. Prior to the NJDEP undertaking 

the issuance of discharge permits, the permitting system was 

administered by the Federal Environmental protection Association 

(tlEPA") . In 1974, EPA issued the initial draft permit for 

Appellant's discharge from the refinery . The NJDEP certified to 
-*-- - 

- EPA .-Mat thewifischarge permit had to meet New Jersey surfaEe water 

quality 'standards for the Tidal Portion of Morses Creek. Upon the 

petition of Exxon for relaxation of the certification, the NJDEP 

reclassified the Tidal Portion of Morses Creek as TW4A Industrial 

Use. In 1976, the EPA approved New Jekseyls reclassification. In 

1980, the EPA rescinded its approval on procedural grounds. 

Appellant brought suit in Federal Court contesting EPAns actions. 

Appellantls suit was stayed and then dismissed without prejudice in 

November, 1980 due to the availability of administrative relief in 

a hearing to be held by the NJDEP as to the appropriate water use 

classification for Morses Creek. In the letter granting the 

hearing, the NJDEP agreed that the regulation of Exxonns' discharge 

would be continued in its existing status until the water quality 

standard issue was resolved. In 1985, the NJDEP made a general 

reconsideration of all SWQS . Appellant petitioned for the separate 
hearing on the appropriate standard for Morses Creek since the 

hearing granted in 1980 had never been held. At the suggestion of 

the NJDEP, Exxon also filed a conditional application for 

reclassification of Morses Creek for'a less restrictive use. No 

hearing was ever held. In 1988, the NJDEP again reconsidered its 

SWQS. Appellant again asked for a separate hearing on Morses Creek 



and filed conditional application Lor reclassification. 

December 1, 1989, Appellant filed with the NJDEP a study on the 

appropriate Water Use ~lassification for Morses Creek. On December 

4, 1989, the NJDEP issued a public notice of a hearing on 

Appellant's petition for a determination on the legality of . . the 

water use classification of Morses Creek and for reclassification . . , 

->= -. -..-== ,,. 
- - - . to less restrictive uses. The notice announced a publbc61"hearlng on 

January 30, 1990 and a close of written comments on February 5, 

1990. The public hearing was held as scheduled. On December 3 ,  

1990, the NJDEP informed Exxon of its decision that it had 

jurisd.iction t o  impose water qualityC'standards in Morses Creek, 

that it determined that SE-3 was the appropriate classification and 

denied the application for less restrictive uses. 

TO THE EXTENT POSSIBLE, LIST THE PROPOSED ISSUES TO BE RAISED ON 

THIS APPEAL, AS THEY WILL BE DESCRIBED IN APPROPRIATE POINT 

I 'HEARINGS. PURSUANT TO R. 2 : 6 (a) ( 5 )  . 

1. The NJDEP has no jurisdiction to establish water quality 

standards for public uses in that portion of Morses Creek which was 

the subject of a riparian grant to the predecessor of Exxon in 

2. The hearing held by the NJDEP on the appropriate water 

quality standard for Morses Creek violated procedural due process 

in that: 

(a) The burden of proof to establish the appropriate 



water quality standard for Morses Creek was improperly placed 

on Exxon thereby rendering the hearing a nullity; 

(b) the decision was based in part on comments received 

after the close of the period for the submission of comments; 

(c) the decision was based in part on alleged visual 

observations of members of the staff of the NJDEP without the 

submission ~f--a~ywritten-report or sworn oral testimba as to 

such observations; 

(d) the decision was based in part on unsubstantiated 

hearsay contained in letters submitted by environmental 

groups. 

3 .  The decision by the NJDEP was not supported by substantial 

evidence. 

4. The decision of the NJDEP in denying Exxonls conditional 

application for reclassification was arbitrary and capricious in 

that: 

(a) 'The NJDEP improperly refused to consider the impact . 

of the discontinuance of Exxonls discharge in deciding whether 

the criteria necessary for reclassification was s'atisf ied; 

(b) the NJDEP improperly used a single pollution 
J 

tolerant species as representative of fish populations; 

(c) the NJDEP improperly determined that sporadic or 

. . random entry of fish into Morses Creek constituted migration 

of fish populations; 

(d) the NJDEP improperly restricted the definition of 

l1CanalN in the EPA Blue Book to artificially constructed water 



ways. 

5. In addition, the action of the NJDEP constitutes a 

violation of Exxon's rights under the United States and New Jersey 

Constitutions. Exxon in order to satisfy New Jersey's entire . 

controversy doctrine is simultaneously filing a separate complaint 

charging these violations in the United States. ~istrict Court for , 

-. :-z:.>.?=-:--. --r- --- - ,  -&:&---- - - - 
- .- .- - -.--- . 

€he District of New Jersey. 

I hereby certify compliance with R. 2: 5-1 (f) (2), filing of Case 

Information Sheet and have attached a copy of same to this Notice 
. . , -' 

of Appeal. 

I herebl cdtify that payment of the Appellate Division filing fee 
of $20.00 has been submitted to the Clerk with the Notice of 
Appeal. 

Dated : 

ERBONE, P.C. 



REQUEST FOR PUBLIC HEARING PURSUANT 
TO N.J.8. 58:lOA-8 

To: Commissioner Judith Yaskin 
New Jersey Department of Environment Protection 

1. Exxon Company, U.S.A., a division of Exxon Corporation 

(h-ereinafter 88Exxonw) operates a petroleum refinery in the-City of- 

Linden known as the Bayway Refinery. 

2. Since the inception of the Refinery in 1909, Exxon has 

discharged its once through cooling water pumped in from the Arthur 

Kill into Morses Creek, a small tidal inlet located almost entirely 

within the confines of the Bayway Refinery. 

3. The discharge of the once through cooling water, together 

with treated process water and storm water runoff into Morses Creek 

is regulated by the Department of Environmental Protection (MDEP'8) 

through its NJPDES program under NJPDES Permit No. NJ0001511. 

4. Permit No. NJ000511 expired in 1988 and the Bayway 

Refinery is currently operating under its terms and conditions as 

a Permit by Rule pursuant to N.J.A.C. 7:13A-1.9 and 2.3. 

5. On December 3,1990, the DEP informed Exxon of its decision 

affirming the SE-3 classification for Morses Creek and denying 

Exxonls conditional application for reclassification. 
s 

6. In the letter informing Exxon of its decision, the DEP 

announced its intention to issue a draft renewal permit for Exxon8s 

discharge which would incorporate more stringent water quality 

based effluent limitations necessary to achieve the designated 

water quality standards in Morses Creek. In the documentation 



affected by any such limitations demonstrates 
at the hearing that there is no reasonable 
relationship between the economic and social 
costs of compliance and the benefits to be 
obtained, the commissioner shall modify any 
such limitations as they may .apply to that 
person. 

9. Exxon is a person affected by the more stringent 

limitations which the DEP intends to establish for the-discharges 

, =.. ,.* 
into Morses Creek. 

10. In the course of the hearing held in January, 1990 by the 

DEP on Exxon's challenge to the SE-3 classification of Morses Creek 

and the conditional application for reclassification, Exxon 

demonstrated that (1) there is no environmental benefit to the 

attempt to attain these water quality standards in Morses Creek if 

these more stringent effluent limitations are established; (2) 

there is no available technology that would permit Exxon to 

continue its discharges into Morses Creek; (3) the cost of removal 

of Exxonts discharge would be in excess of 100 million dollars; and 

(3) imposition of these limitations could result in cessation of 

refining operations at Bayway which would have widespread adverse 

social and economic impacts. 

WHEREFORE, Exxon requests that you hold a public hearing to 

determine: 

1. If there is a reasonable relationship between the economic 

and social costs of achieving more stringent effluent limitations 

for Exxon s discharges into Morses Creek,. including any economic or 

social dislocation in the affected community or communities, and 

the social and environmental benefits to be obtained therefrom; and 

2. Whether such effluent limitations can be implemented 



Jorge H. Berkowitz, Ph.D. 
Acting Director 

stab oe neb gersey 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF WATER RESOURCES 
CN 029 

Trenton. N.J. 08625-0029 

H.R. Van Handle, Sr. Staff Engineer 
Exxon Company, U. S . A. 
P.O. Box 222 
 ind den, New Jersey 07036-0222 

(609) 292-1637 
Fax # (609) 984-7938 

HAY 9 1989 

Dear Mr. Van Handle: 

Re: Treatment of Bayonne ~erminal Wastewater at Bayway 
Bayway Refinery, NJPDES Permit No. NJ0001511 

This is written in response to your letter dated January 13, 
1989 requesting permission to treat process tank water draw 
bottoms from the Bayonne ~erminal at the Rayway Refinery 
Wastewater treatment plant. 

As indicated in your letter dated February 3, 1989, the 
Department granted verbal approval on January 31, 1989 for the 
Bayway facility to treat the subject tank bottom 
wastewater. Approval was granted as (1) the Bayway WWTP 
already treats other process wastewater from the Bayonne 
terminal (as indicated in the NJPDES permit administrative 
record), 12) the additional wastewater is analogous to that 
already treated and to Bayway's own wastewater, and (3) the 
volumes projected add negligible hydraulic load to the Raqway 
WWTP . Therefore, provided Exxon-Bayway maintains compliance 
with all effluent limitations imposed by the NJPDES/DSW 
permit, the Department has no objection to the Bayway Refinery 
continuing to accept the additional wastewater from the 
Bayonne Terminal. 

Should you have any further questions regarding this matter, 
please contact me or ~elisse Wilusz of my staff at (609) 
292-4860. 

sincerely, 

~illiam F. Boehle, P.E., Acting Chief 
Surface Water section 
Bureau of ~ndustrial  isc charge permits 

WFM7 0 : CDG 

New Jersey is an Equal Opportunity Employer 
Recycled Paper 



Stak oE neb ?errrep 
DEPmTMENT OF ENVIRONMENTAL PROTECTION 

JOHN S. KEITH, P.E. 

Assistant Commissioner 
for E:n\,ironmental Management and Control 

CN 402 
Trenton. NJ 08625-0402 

(609) 292-8058 
Fax # (609) 633-1 166 

Mr. H.R. Van Handle 
Senior Staff Engineer OEC 0 3 1990 
Exxon Company U.S.A. nHE OF MEW JERSET -..--I- 

Bayway Plant ~ E P T ,  EKVIRI)IO#IE#IAL PROTEMIOW 
P . 0  BOX 222 DlVlSlMl WAIT! RESOU?Lrs 

Linden, N.J. 07036-0222 UI~. oc we WASTE uan. . -. 
Dear Mr. Van Handle: 

Re: Exxon Co. USA - Bayway Facility 
NJPDES Permit No. NJ0001511 
Morses Creek Reclassification Request 

This letter is to inform you of the final decision regarding 
the requested reclassification of a portion of Morses Creek 
between Exxon Company USAfs (Exxon) #2 Dam and the confluence 
with the Arthur Kill. The Department, after careful 
consideration of the information submitted, has determined that 
the existing SE3 classification of Morses Creek, defined in 
N.J.A.C. 7:9-4.1 et sea., is appropriate. A copy of the 
documentation supporting this decision is enclosed for your 
information and records. Basically, the Department has concluded 
that, although the existing water quality of Morses Creek is not 
good, the stream (which we firmly believe is and must be treated 
as a natural water course) has significant ecological value, and 
could have more value if the quality of process and cooling water 
discharges from Exxonfs operation were improved and contaminated 
sediments were addressed. 

The Department's decision addresses longstanding issues 
regarding Morses Creek and will allow the issuance, in the very 
near future, of a draft NJPDESIDSW renewal permit incorporating 
water quality based effluent limitations necessary to achieve the 
designated water quality standards in Morses Creek. In order to 
properly regulate Exxon's discharges, the Department plans to 
require Exxon to identify all point source discharges from the 
facility to Morses Creek. This identification process will 
consist of indicating the type and amount of pollutants 
discharged from each outfall, and the frequency of the discharge. 
An effluent characterization of the wastewater discharged from 
each outfall and a U.S.G.S. map showing where these discharge 
points are located will be required with a site specific detailed 
drawing of each outfall. 

New Jersey is an Equal Opporrutti~y Employer 
Recycled Paper 



As part of the upcoming NJPDES permit process, Exxon may opt 
to pursue a thermal variance (316 variance) in accordance with 
N. J.A.C. 7:14A-9.6. In addition, Exxon may choose to seek a 
modification, if appropriate, from any water quality based 
effluent limitation imposed in the future NJPDESIDSW renewal 
permit in accordance with N. J.A.C. 7:9-4.9(a). Exxon may also 
choose to reconfigure its piping to combine its storm and cooling 
water discharges into one pipe that would discharge to the Arthur 
Kill. The Department understands the concerns that led Exxon to 
request a reclassification of Morses Creek. Upon thorough review 
of the issues raised and their legal and regulatory framework, we 
believe that addressing these type of issues through modification 
and variance requests under 7: 14A-9.6 and 7: 9-4.9 (a) , would be 
more appropriate than reclassifying Morses Creek to a lesser use. 
Understand, haever,thatthe Department is not stating that such 
requests would be approved; such a determination could only be 
made after receipt of the requests and full evaluation of the 
technical, regulatory and environmental issues involved. The 
Bureau of Industrial Discharge Permits will be available to 
discuss any of the options available to Exxon that you may wish 
to pursue. 

With respect to the contaminated sediments of the subject 
water body, the Department has determined that an investigation 
and remediation of the sediments shall be conducted as a part of, 
and in accordance with the Administrative Consent Order currently 
being negotiated by Exxon and the Department's Responsible Party 
Clean-up Element. In the interim all existing environmental 
control measures such as booms, oil/skimmers, etc, shall remain 
in place. 

Should you have any questions regarding this decision, please 
contact this office at your earliest convenience. 

Sincerely, 

John S. Keith, P.E. 

enclosure 

c: Chief Shing-Fu Hsueh, BWQSA 
Chief Robert Oberthaler, BIDP 
Chief Peter Lynch, MBRE 



bcc: Assistant Commissioner John Keith 
Acting Assistant Director John Fields, WFME 
Acting Assistant Director George Horzepa, PNSE 
Assistant Director James Hamilton, Enforcement Element 
Assistant Director Dennis Hart, RPCE 
DAG Ronald Heksch 

DAG Martin McHugh 
DAG Thomas A. Borden 
Barbara Dietz Kantor, BFCM 
Ben Manhas, BIDP 
Meredith Lavery, BWQSA 



-.<, 

.&xon sues. to block N. J. ban" 
o n  dumping in Morses Creek > .' 
c. . 

& * ' >.. 

* - ' NEWARK (AF9 - Exxon has fil&i . a state court to review the depart- / = '*legal actions to block a ,state ruling ment decision upgrading the classifi- 
'that would bar it from dumping pol- cation of the creek.% a separate 

-"'luted water into a creek near its lawsuit filed in federal court, Exxon , 

.8 'F.Baywayrefinery&Linden. , claimed that the department deci- 
a. .-.-, . csion 'would constitute a taking of 
: :, The state Department of Environ- without just compensation. 

mental Protection 'in December or- Dwight Wiggins, Bayway's manag- 
dered the company to refrain from er, said negotiations with the regula- 

,dumping waste water into Morses tory agency; would continue:'hst ; 
'l! Creek unless it installs more ~ 0 1 1 ~ -  year, company repkesentatives Said - *s tion controls. The state said it want- the dumping restrictions could jeop- :: ed the water quality of the 1.7-mile " ardize the future of Bayway, which 
:' tributary to improve enough for the employees 1,000 workers and pays , 
T'e ;; creek to support aquatic life. ' about a third of Linden's property j 
Q In one action Friday, Exxon asked taxes. ' 
a 5  I 
i 1 



CARLIN, A4ADDOCK. FAY & CERBONE, P. C. 
COUNSELORS AT LAW 

, . ... . . BOVREEL..EiO.kD ' '. ' . . . . . . . .  

P.O. BOX 751 

PLORHAM PARK. N E W  JERSEY 07932 

JOHN J. CARLIN. J R .  
LAURENCE R. MADDOCK 
DONALD J. FAY 
RICHARD R. CERBONE 
ARTHUR G. WARDEN. Ill 

(201) 377-3350 
FAX (201) 377-5626 

August 2, 1991 

Nancy Stiles, 
Deputy Attorney General 
State of New Jersey 
CN 402 
Hughes Justice Complex 
Trenton, New Jersey 08625 

Re: Limitations on Once Through Cooling Water 
Exxon Company, U.S.A. - Bayway Refinery 
NJPDES Permit No. NO0001511 

Dear Ms. Stiles: 

Enclosed herewith is original and one copy of Request for 
Modification of Water Quality Based Effluent Limitations pertaining 
to Exxonls discharges into Morses Creek. There is contained within 
the Request the time schedule for submission of information and 
data required for the holding of a public hearing. We are still 
awaiting confirmation by the Department as to the content of this 
information and data. 

Very truly yours, 
/' 

CARLIN, MADDOCK, FAY & CERBONE, P.C. 
n 

JJC,JR:ja 
Hand Delivered 



.REQUEST FOR .MODI%XCATION OF ..WATER ' ' ' ' 

QUALITY BASED EFFLUENT LIMITATIONS 
PURSUANT TO N.J.A.C. 7t9-4.9 

To: Commissioner Scott A. Weiner 
New Jersey Department of Environmental Protection 

1. On July 24, 1991, Exxon Company, U.S.A. received a draft 

New Jersey Pollutant Discharge Elimination System (I1NJPDESl1) 

Discharge to Surf ace Water (I1DSW1l) Permit for its Bayway Refinery , 

together with Public Notice thereof and an accompanying letter from 

Assistant Commissioner John Keith, setting forth provisions for 

holding an expedited public hearing on the thermal limitations to 

be established for Exxon discharges into Morses Creek. 

2. On July 23, 1991, Exxon replied to Commissioner Keith's 

letter, reaffirming its desire for a public hearing pursuant to 

N.J.S. 58:lOA-8 and stating that Exxon would be submitting under 

separate cover a request for modification of effluent limits 

pursuant to N. J.A.C. 7: 9-4.9. Attachment I to this reply sets 

forth the information and data to be submitted by Exxon relevant to 

limits for discharge of the once through cooling water. A copy of 

Attachment I is annexed hereto.. 

3. The June 24, 1991 letter from Commissioner Keith sets 

forth the intention of the Department to establish water quality 

based effluent. limitations, including thermal limits, for the 

individual discharge points into Morses Creek of Exxonls once 

through cooling water. 

4. The Draft Permit contained conditions, study requirements 

and effluent limits for the two regulated outfalls at the refinery, 



which are designated DSN-001 (No. 1 Dam) and DSN-002 (discharge 

'; . . , . . . .  from . ~ a ~ w a y ~  s-,Waste Water Treatment Facility.) .. .. Several. :df .''the 

draft effluent limits for outfall DSN-002, which are presented on 

page 4 of 29 through page 7 of 29 in the Fact Sheet, are water 

quality based limits. The parameters with water quality based 

effluent limits are presented below: 

Parameter 

Chlorine Produced Oxidants (ug/l) 
Chlorine Produced Oxidants (kg/d) 
Cyanide (ug/l) 
Cyanide (kg/d) 
Lead (ug/l) 
Lead (kg/d) 
Zinc (ug/l) 
Zinc (kg/d) 
Chromium (total) (kg/d) 
Chronic Toxicity 

Water Quality Based 
L i m i t  
Mtlv Ava/Dailv Max 

6.32/12.68 
0.18/0.36 
0.53/1.06 
0.01/0.03 
4.7/9.4 

0.13/0.27 
41/103 
1.2/2.9 

8.42/16.89 
NOEC 2 100% 

With the exception of Chromium, each of the draft water quality 

based effluent limits proposed for DSN-002 was identified as being 

more stringent that the associated technology based effluent limit. 

The draft permit also contains requirements for various studies and 

investigations to support the water quality based effluent limits 

or to establish future water quality based effluent limits. 

5. Exxon requests pursuant to N. J.A. C. 7: 9-4.9 that the water 

quality based effluent limitations be modified for: 

A. The individual discharge points of once-through 

cooling water, specifically: 

1. Alternative limits should be established for the 

thermal limits of 85 degrees F. and differential in 

discharge of 4 degrees F. from September through 

May and 1.5 degrees F. from June through August; 



2. The prohibition of presence of sheen due to 

. .  . . .  . fugitive. leaks .. in.. the 0nc.e , through ' cooling ' . . 

water system should be eliminated; 

3. Provision should be made for net limitations 

based upon contents on the intake of the once 

through cooling water. 

B. As to the outfall DSN-002, alternative effluent 

limits should be established for each of the 

parameters referenced in 4 above and all water/ ' , 

i d "  I 
quality associated studies and investigations i 
should be modified or eliminated. 

6. It is recognized that the subject matter of the expedited 

public hearing will encompass only the request for modification of 

the effluent limits for the once through cooling water component of 

Exxon's discharge as set forth in 5(A) above. The required 

information and data for the holding of such hearing, as set forth 

in Attachment I, will be submitted by Exxon to the Department by 

November 15, 1991. Some of the engineering'studies set forth 

therein are being done by qutside contracting firms but it is 

anticipated that they will be completed within this time frame. 

Respectfully submitted, 

i l ~ttorfdey for Exxon @ompany, U. S .A. 
Dated: August 2, 1991 'd 



. . . , . . .  , ... . . . :. . 
. . , .  . 

Attachment I 

Information To Be submitted 
For Discharae Of Once Throuqh Coolinu Water 

A. Report 

1. Alternatives to existing cooling water system operating 
process, practices, and facilities which may have the 
potential to reduce thermal discharge. 

[The impingement and entrainment portions are deleted since 
they pertain to the intake only and not the thermal effect of 
the receiving waterbody. This is consistent with the 
Department's omission of items 8A-1  and 63. 

2. . -The age of -the. equipment and' facilities i'nv.olved with the 
permittee's cooling water system. 

3. The processes employed in the permittee's cooling water 
system. 

4. Engineering-specific aspects of each cooling water system 
alternative. This shall include, but not be limited to, 
impacts such as process changes, safety, product quality, and 
reliability. 

5. The intake flow and discharge flow at each discharge and 
reductions in flows attainable with each cooling water system 
alternative. 

6. The thermal characteristics; including discharge temperature, 
rise in temperature from intake, and heat loading in BTU per 
unit time attainable at each outfall with each cooling water 
system alternative. 

7. The construction and operating costs of each cooling water 
system alternative. 

8. Non-water quality environmental impacts, including energy 
requirements, of each cooling water system alternative. 



. , . . .  . .  .:. . .  , . . . . .  ' .  :. . 
. .  .. , . . - . 

B. Model 

The permit tee  s h a l l  develop and document a v a l i d  model 
represent ing t h e  e f f e c t s  of its discharges upon thermal water 
qua l i t y  i n  t h e  receiving waters. This model s h a l l  be 
developed, applied,  and presented s o  a s  to :  

[The word @@verified@c has been deleted s ince  ver i f i ca t ion  would 
require f i e l d  sampling during both summer and winter which 
would unduly delay the submission of data]. 

1. Ind ica te  t h e  e f f e c t s  of d i l u t i o n  provided by t h e  receiving 
waters. 

2 .  Ind ica te  t h e  cumulative e f f e c t s  of a l l  discharges upon water 
qua l i t y  i n  t h e  receiving waters.  

[Exxon agrees there is no natural dry weather flow over No. 2 
Dam, .but . .d isagrees  with the statement a s  what should re su l t  
from t h i s ] .  

3.  Ind ica te  t h e  .ambient temperature,  a s  defined i n  N. J .A .  C. 7 : 9- 
4 . 4 ,  of t h e  receiving waters  beyond t h e  por t ion  of t h e  
waterbody t h a t  is a f fec ted  by t h e  loca l ized  heated waste 
discharge o r  discharge complex, o r  t h e  temperature of a 
waterbody t h a t  would e x i s t  without addi t ion  of heated 
discharges.  

4 .  Indica te  t h e  percentage of t h e  c ross  sec t ion  and volume of t h e  
receiving waters which would r e s u l t  from each cooling water 
system a l t e r n a t i v e  which: (i) could exceed ambient temperature 
by more than 4 degrees F from September through May; (ii) 
could exceed ambient temperature by more than 1.5 degrees from 
June through August; and (iii) could exceed 85 degrees F. 

5. Ind ica te  t h e  percentage of t h e  sur face ,  from shore t o  shore,  
of t h e  receiving waters which would r e s u l t  from each cooling 
water system a l t e r n a t i v e  which: (i) could exceed ambient 
temperature by more than 4 degree F from September through 
May; (ii) could exceed ambient temperature by more than 1.5 
degrees F from June through August; and (iii) could exceed 85 
degrees F. 

6. The sur face  and-cross  s ec t i on  a reas  indicated  i n  4 and 5 s h a l l  
a l s o  be verba l ly  described,  such a s  by m e e t s  and bounds, and 
presented i n  s u i t a b l e  graphic  form. 



7. Development and application of this model shall be thoroughly 
documented in detail sufficient for independent critical 
review, indicating how the mode1 conforms to reasonable 
engineering study methods, how the model was based upon data 
collected during dilution and other studies, and how 
protective (conservative) assumptions are used throughout the 
modelling process. 

[Verification is removed due t o  the reason Set forth above. 
" B e s t  scientific methods'@ is changed t o  "reasonable 
engineering study methods@@ since the model w i l l  not be 
ver i f ied  completely]. 
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May 17, 1991 

Scott Weiner, Commissioner 
New Jersey Department of Environmental 

Protection 
401 East State Street 
Trenton, New Jersey 08625 

Re: Exxon - ~orses Creek 
Dear Commissioner Weiner: 

On January 17, 1991, Exxon submitted a request for a public 

hearing pursuant to N.J.S. 58:lOA-8 to determine whether there is 

a reaGonable relationship between the economic and social costs of 

- achieving more stringent effluent limitations for Exxonls 

discharges into Morses Creek and the social and environmental 

benefits to be obtained therefrom. (Copy attached hereto). The 

purpor? 2f this memorandum is to demonstrate that Exxon is entitled 

to such a hearing. In order to evaluate this issue, it is first 

necessary to be aware of the history of Exxon's use of Morses Creek 

andthe regulation of such use by the NJDEP and its, predecessors. 

H i s t o r y  of the U s e  and R e a l a t i o n  of Morses Creek 



Morses Creek is a small tidal inlet from the Arthur Kill 

located almost entirely within the confines of the Exxon Bayway 

Refinery in Linden, New Jersey. (See attached aerial photo). 

Since the inception of the Bayway Refinery in 1909, Morses Creek 

has been used by Exxon to return water pumped in from the Arthur 

Kill to cool process equipment. The noncontact cooling water is 

discharged between two dams. Upstream, No. 2 Dam, which was 

, constructed in 1922, impounds fresh water to be used in the process 

operation. Treated process water from Baywayws Waste Water 

Treatment Facility is also discharged just below the upstream dam. 

Downstream No. 1 Dam controls tidal flow upstream and acts as spill 

protection for the Arthur Kill. 

These discharges constitute over 99% of the dry weather flow 

in Morses Creek. In January, 1927, the Standard,Oil Company, the 

predecessor to Exxon obtained a Grant ("the Grantww) from the State 

of New Jersey. The Grant conveyed all the rights of the State of 

New Jersey to the lands under the tide-water lying within the bed 

of Morses Creek. The only portion of Morses Creek not covered by 

the Grant is a short 500 foot segment between t h e  Koehler Way 

Bridge and the confluence with the Arthur Kill. -In 1938, the State 

granted formal approval for the dams on Morses Creek. Also in 

1938, Morses Creek above the Koehler Way Bridge, was declared non- 

navigable by the Army Corps. of Engineers. In 1952, No. 2 Dam was 

reconstructed under a permit issued by the State. In 1963, Dam No. 

1 was relocated and reconstructed under a permit issued by the 

State. 



No attempt was made by the State to regulate Exxonls use of 

Morses Creek until the advent of the National Pollution Discharge 

Elimination System ("NPDESW) Permit Program established by the 

federal government. The EPA initially issued a draft Permit to 

Exxon with the receiving waters designated as the Arthur Kill, In 

1973, the New Jersey Department of Environmental Protection 

("NJDEPW) certified to EPA that there was no effluent limit or 

standard applicable to Exxonls discharge. In December, 1974, the 

NJDEP reversed its position and certified to the EPA that Exxonls 

discharge had to meet water quality standards in the Tidal Portion 

of ~orses Creek, In July, 1975, in response to Exxonls petition 

for relief, the NJDEP amended its water quality standards to 

reflect Exxonls industrial use of the Creek. In 1980, the NJDEP 

first proposed a water quality use of maintenance and migration of 

fish and secondary contact recreation for the Tidal Portion of 

Morses Creek. Enforcement of this regulation was held in abeyance 

pending a hearing on its appropriateness and legality. (See letter 

Director Clark attached). 

Without holding such a hearing, the NJDEP in 1985 proposed to 

amend the Water Quality Standards to classify Morses Creek as SE-3 

and delete the separate thermal criteria, and the measuring point 

below No. . 1 .Dam. Exxon again requested a hearing . on the 

appropriateness of this standard and at the suggestion of the NJDEP 

also filed a conditional request for a reclassification of Morses 

Creek to Industrial Use. Without holding a hearing on these 

requests, the NJDEP proposed, amendments to the Water Quality 



Standards.in 1988. Exxon again requested a separate hearing and 

filed for a conditional reclassification. In January, 1990, a 

hearing on Exxonls petition was finally held. On December 3, 1990, 

the NJDEP rendered its decision. It determined that it had the 

legal jurisdiction to set Water Quality Standards for all of Morses 

Creek. Despite the existence of the letter from Director Clark, it 

was determined that Exxon had not documented its right to a hearing 

on the appropriateness of the SE-3 classification for Morses Creek. 

As to the conditional application for reclassification, the NJDEP 

concluded that Exxon failed .to carry the burden of proof that it 

was entitled to a reclassification to an Industrial Use. In the 

Decision, the NJDEP announced its intention to enforce the use 

classification of SE-3 waters in Exxonls NPDES Permit. The 

designated uses, as set forth in N.J.A.C. 7:9-4.12(f) are: 

(f) In all SE3 waters the designated uses 
are: 

1. secondary contact.recreation; 

2. Maintenance and migration ' of 
fish populations; 

3. Migration of diadromous fish; 

4. Maintenance of wildlife; and 

5. Any other reasonable uses. 

Secondary contact recreation is defined in N.J.A.C. 7:9-4.4. 

as follows: 

"Secondary contact recreationw means 
recreational activities where the probability 
of water ingestion is minimal and includes, 
but. is not. limited to, boating and fishing. 

The imposition of these requirements will force Exxon to 



discontinue its present industrial use of the Creek. Exxongs 

detailed studies demonstrate that the relocation of the discharge 

alone will .cost over $100 mi-llion dollars. The additional 

operating costs will be over five million dollars per year. The 

elimination of Exxongs discharges will result in a dry creek bad 

most of the year. During periods of rain, it will bec0me.a storm 

water ditch. Not one of the SE-3 designated uses will be achieved 

in Morses Creek. It is unlikely that any responsible management 

would ever agree to incur an expenditure of this magnitude which 

would result in an environmental detriment to its property and the 

neighboring Arthur Kill. ~mposition of the SE-3 water uses on 

Morses Creek not only will cause cessation of Exxongs discharges 

into Morses Creek but also most probably will end refining 

operations at Bayway. 

THE STATUTORY PRE-REQUISITES FOR A PUBLIC HEARING 
PURSUANT TO N e J e S e  5 8 : l O A - 8  HAVE BEEN S A T I S F I E D *  

N.J.S. 58:lOA-8 (hereinafter referred to as "Section 8") 

provides as follows: 

IgWhenever the commissioner finds that 
discharges from a point source or a group of 
point sources with the application of the 
effluent limitations authorized in this act, 
which effluent limitations are as stringent as 
the best available technology economically 
achievable as provided for in the Federal Act 
or State law, would interfere with the 
attainment and maintenance of applicable water 
quality standards, the commissioner may 
establkh more stringent effluent limitations 
for each such point source or group of point 
sources, which effluent limitations can 



reasonably be expected to contribute tc the 
attainment and maintenance of the applicable 
water quality standards. Prior to the 
establishment of any more stringent effluent 
limitations under this section, the 
commissioner shall publish a notice of his 
intent to establish such limitations and, upon 
request of a person affected by any such 
limitations, the commissioner shall hold a 
public hearing to determine if there is a 
reasonable relationship between the economic 
and social costs of achieving such 
limitations, including any economic or social 
dislocation in the affected community or 
communities, and the social and environmental 
benefits to be obtained, including the 
objective of restoring and maintaining the 
water quality of the State, and to determine 
whether such effluent limitations can be 
implemented with available technology or with 
other control strategies. If a person 
affected by any such limitations demonstrates 
at the hearing that there is no reasonable 
relationship between the economic and social 
costs of compliance and the benefits to be 
obtained, the commissioner shall modify any 
such limitations as they may apply to that 
person. " 

There are therefore three prerequisites to the holding of the 

public hearing: 

1.   he Commissioner must publish his intention to establish 
effluent limitations for a point source that are more 

stringent than best available technology economically 

achievable in order to attain applicable water quality 

standards. 

2. The effluent limitations must be more stringent than best 

available technology economically achievable as provided 

for in the Federal Act. (33 U..S.C.A. 1251, et seq.) . 



3. A person affected by such limitation must request a 

public hearing. 

In its decision issued December 3, 1990 ("December Decision"), 

the NJDEP found that the appropriate water quality classification 

of Morses Creek is SE-3. The designated uses for SE-3 include (1) 

secondary contact recreation; (2) maintenance and migration of fish 

populations; (3) migration of diadromous fish; (4) maintenance of 

wildlife; and (5) any other reasonable use. N. J.A.C. 7: 9-4.12 tb) . 
Secondary contact recreation includes boating and fishing. 

N.J.A.C. 7:9-4.4. In its December Decision, the notice of which 

was published in the New Jersey ~egister on January 7, 1991, 23 

N. J. R. 129 , 'the NJDEP proclaimed on page one that it would issue to 
Exxon a draft NPDES/DSW renewal permit incorporating water quality 

based effluent limitations necessary to achieve the designated 

water quality standards in Morses Creek. Surface Water.~uality 

Standards- is defined in N.J.A.C. 7:9-4.4'as: 

"Surface Water ~uality Standardsvv means the 
New Jersey rules which set forth a designated 
use or uses for the waters of the State, use 
classifications, .water quality criteria for 
the State's waters ' based upon such uses, and 
the Department's policies concerning these 
uses, classifications and criteria." 

"Criteriaw is defined in N.J.A.C. 7:9-4.4 as: 

"Criteria means those elements of the Surface 
Water Quality Standards , expressed as 
constituent concentrations, levels, or 
narrative statements, representing a quality 
of water that supports a particular use. When 
the criteria are met, water quality will 
generally protect the designated use." 



N.J.A.C. 7:9-4.14(c) contains the thermalcriteria for SE-3 

waters as follows: 

" (iv) No thermal alterations which would 
cause temperatures to deviate from 
ambient by more than 2.2 degrees C 
(4 degrees F) , from September 
through May, nor more than 0.8 
degrees C (1.5 degrees F) from June 
through August, nor cause 
temperatures to exceed 29.4 degrees 
C (85 degrees F) . 

There is no heat dissipation area in Morses Creek since Exxon,,~ 

discharges constitute 99% of the dry weather flow. The thermal 

criteria therefore operates as an effluent limit on Exxonls 

discharges. Wisconsin Elect. Power Co. v. DeDartrnent of Natural 

Resources, 93 Wis. 2d 222, 287 N.W.3d 113 (1980); Niaaara of 

Wisconsis PaDer Com. V. Wisconsin De~t. of Natural Resources, 84 

Wis. 2d 32, 268 N.W.2d 153 (1978). Additionally, at page 24 of the 

Documentation accompanying the December Decision, it is stated that 

additional water quality based toxic substance limitations will now 

be required to be in Exxonls draft permit. Therefore, as to the 

first prerequisite, the Commissioner in the December Decision has 

unequivocally announced the intention of the NJDEP to include in 

Exxon's draft permit effluent limitations to achieve SE-3 water 

quality standards in Morses Creek. 

It must next be considered whether the thermal limits to 

establish the SE-3 uses in Morses Creek would be more stringent 

' Any attempt to postpone the inevitable confrontation of this 
issue by not immediately including the 85 degree thermal limit and 
differential heat addition limit in Exxonls Draft -Permit cannot 
succeed. The inclusion of these water quality. based limits is 
mandatory under N.J.A.C. 7:9-4.6. 



than the best available technology economically .available as 

provided for in the federal Clean Water Act ("CWAtt) or state law. 

Best Available Technology Economically Achievable ("BATt1) is 

defined in Section 301 of the CWA as technology required to meet 

the effluent limits established by the Administrator under Section 

304 (b)(2) to meet guidelines for particular industrial categories 

of point sources. The Bayway Refinery as a petrochemical operation 

is covered by the Effluent ~uidelines and Standards for Petroleum 

Refining and organic Chemicals. As stated at page 35 of the 

Documentation accompanying the December ~ecision, Exxon discharges 

are currently meeting the effluent limitations required by Section 

301(b) of the CWA. It is stated further in the Documentation at 

page 23, that the thermal limitation in Exxonts NPDES permit now in 

effect is less stringent than would be required to meet the ambient 

criterion for SE-3 waters. ~dditionally, at page 24 of the 

Documentation, it is stated that additional water quality based 

toxic substance limitations will now be required to be in Exxonts 

draft permit under section 304(1) of the CWA. Analysis of the 

content of Petroleum Refining ~uidelines supports the conclusion 

that the effluent limitations which the NJDEP have stated must be 

in Exxonts. permit are more stringent than required by the 

Guidelines. Under section 419.23 (e) of the Petroleum Refining 

Guidelines for a refinery of Baywayts sub-category, the quantity 

It is significant to note that the discharge from Exxonts 
Waste Water Treatment Facility, as demonstrated by internal waste 
stream monitoring, is meeting Guideline limits p i  to the 
discharge.into Morses Creek. 



and quality of pollutants attributable to once-through cooling 

water are excluded from the discharge permitted by application of 

BAT. The only limit placed upon once through cooling water is that 

it be discharged with a Total Organic Carbon concentration not to 

exceed 5 mg/l. Certainly, any requirement that once through 

cooling water be cooled before discharge is more stringent than BAT 

as established by Guidelines. Therefore, as to the second 

prerequisite, the effluent limits which are to be placed in Exxonls 

discharge permit in order to attain SE-3 water quality are more 

stringent than required by the application of BAT as provided for 

in the CWA. 

The third and final requirement is that there be a request for 

a public hearing by a person affected by such limitations. There 

can be no question that Exxon as the permittee of discharges into 

Morses Creek is a person affected by such limitations and that the 

document it filed on January 17, 1991, constitutes a request for a 

public hearing. 

THZ HOLDING OF A HEARING BY THE COMMISSIONER 
PURSUANT TO N.J.8. 58:lOA-8 IS NOT PRECLUDED 
BY FEDERAL LAW. 

It is understood that some staff members. of the NJDEP have 

expressed concern that the Commissioner is precluded from granting 

a hearing under Section 8 because the standard for relief is 

different under the state act than under federal law. Under 



Section 302 (b) of the Clean Water Act, 33 U.S. C. 1312 fb-I, there is 

a parallel' proceeding under federal law for a mandatory public 

hearing by the Administrator of EPA. At such hearing, an applicant 

for a discharge permit is given the opportunity to demonstrate that 

more stringent effluent limitation to achieve water quality 

standards should not be imposed. Prior to 1987, the provisions of 

Section 302 and Section 8 were virtually identical. In 1987, 

Section 302 was modified by the enactment of the Water ~uality Act. 

The amendment to Section 302 was made in order to facilitate the 

establishment of stricter effluent limitations for priority 

pollutants for streams identified under Section 304 (1) as requiring 

special treatment. The standard for relief from more stringent 

effluent limitations under Section 302(b) 2A for pollutants other 

than toxic pollutants remains exactly the same - ##whether or not 
there is a resonable relationship between the economic and social 

costs and the benefits to be obtained." The definition of 

upollutantw in 33 U.S.C. 1362f6L includes heat. Therefore, there 

- is nothing under federal law that would preclude a public hearing 

under Section 8 prior to the establishment under state authority of 

conventional (non-toxic) pollutant effluent limitations, including 

them31 li~its. On the contrary, Section 302 (b) mandates the 

holding of a public hearing by the Administrator of EPA prior to 

the establishment by federal action of any more stringent effluent 

limitation. 

3 .  The text of the pertinent provisions of Section 302 before 
and after the 1987 amendment is attached hereto. 



The only effect. that Section 302 has on the holding of a 

public hearing under Section 8 is to limit the extent that a 

successful demonstration can require modification of more stringent 

effluent limitations. 

The 1987 amendment to Section 302 (b) may preclude relief under 

the state hearing fromthe establishment of more stringent effluent 

limitations under' Section 302(a) for toxic pollutants in streams 

which have been properly included on the Section 304 (1) Short List. 

The standard for relief from more stringent effluent limitations 

for toxic pollutants is now whether the modified requirements "will 

represent the maximum degree of control within the economic 

capability 'of the owner and operator of the source." (See Text of 

Section 302). This section would be applicable only to a federal 

hearing and only if Morses Creek has been properly included on the 

304 (1) Short List. No where is Morses Creek specifically 

identified on .the 304 (1) Short List. Exxonl s Bayway Refinery has 

been included on the list of facilities compiled by the DEP for its 

impact on the Arthur Kill which is a stream on the .304(1) Short 

List. The procedural requirements for inclusion of Morses Creek 

.on the Section 304 (1) Short List have not been satisfied. Assuming 

4. See 304 (1) Short List Streams attached hereto. 

Exxon realizes that its discharge from the Waste Water 
Treatment Facility may well be impacted by the waste load study to 
be done by the NJDEP on the Arthur Kill. Since this discharge is 
measured prior to entry into Morses Creek, ,any more stringent 
limits that may be required can be handled in the NPDES permitting 
process without reference to water quality standards in Morses 
Creek. 



they were, the 1987 amendment to section 302 (b) still does not 

provide a basis for the Commissioner of the DEP not providing Exxon 

a public hearing under Section 8. If Morses Creek is properly on 

the Section 304(1) Short List, the amendment to section 302 will 

. - ,  merely limit the effect of a successful 'demonstration by Exxon at 

the State hearing to modification of more stringent effluent 

limitations for conventional (non-toxic) pollutants; including 

thermal. 

An additional concern, put forth by the NJDEP,staff regarding 

~xxon's request for a hearing, is that the NJDEP isprecluded by 

iederal regulation from establishing any effluent limitation that 

will not result in the attainment of a designated water quality 

standard. This is based on the premise that the NJDEP in issuing 

Exxonls NPDES Permit is acting in the place of the federal EPA. It 

is hypothesized that since the Administrator of the EPA under 

Sections 301 and 302 of the CWA is obligated to establish more 

stringent effluent limitations to meet state water quality 

standards, a state law such as Section 8, cannot operate to alter 

this obligation. This contention is specifically negated by 

federal regulations. Section 123.25 of 40 C.F.R. (copy attached), 

which governs state participation in the NPDES program, 

specifically permits states grant the relief requested Exxon . 
This Section provides in part *I... In all cases, States are not 

precluded from omitting or modifying any provision to impose more 

stringent requirements. Therefore, the decision by the 



Commissioner as to whether or not to modify the SE-3 water quality 

based effluent limitations before inclusion in Exxonls NPDES Permit 

is to be made by application of New Jersey law. 

It is also understood that the NJDEP staff maintains that 

federal law precludes the establishment by a state of an industrial 

use classification or one that does not include fishable and 

swimmable. In Associated Industries of Alabama v. Train, 9 ERC 

1561 (N.D. Alabama 1976) it was held that the EPA could not prevent 

Alabama from establishing a water use less stringent than the 

protection of fish and wildlife and secondary contact recreation. 

At the present time, twenty seven states, including Alabama, have 

industrial water use classifications. Fourteen other states and 

the federal EPA have provisions for excluding waste water discharge 

channels from water quality standards or provide a mechanism to 

obtain an exception from the standards. (See updated survey 

attached hereto) . 

It is an anomaly that of all the states, New Jersey is 

asserting federal preemption in an area traditionally reserved to 

the States land use control. The legislative history to the Water 

Quality Act of 1965, clearly demonstrates that it was never the 

intention of Congress to remove from the states the power to 

designate the uses for even interstate waters, much less local 

"Designated Uses - Water Quality Standards Criteria 
Summaries: A Compilation of State/Federal Criteria. EPA 440/15- 
88/008, September, 1988. 



streams t h a t  flow i n t o  i n t e r s t a t e  waters. I n  House repor t  No. 215, 

it' is s t a t e d  

Both H.R. 3988 and S. 4 ,  a s  referred t o  t h e  
coinmittee, would have authorized t h e  Secretary 
of Health, Education, and Welfare t o  prepare 
regula t ions  s e t t i n g  f o r t h  standards of water 
q u a l i t y  t o  be appl icable  t o  i n t e r s t a t e  waters 
o r  por t ions  thereof .  These standards would 
have been promulgated and would have been 
mandatory i f ,  within a reasonable t i m e  a f t e r  
being requested by t h e  Secretary t o  do so,  t h e  
appropr ia te  S t a t e s  and i n t e r s t a t e  agencies had 
not  developed standards found by t h e  Secretary 
t o  be cons is ten t  with the  s t a t e d  purpose of 
t h e  b i l l .  

W e  a r e  s t rongly  opposed t o  such a provision. 
Standards of water qua l i ty  a r e  concededly 
badly needed, but  should be es tabl ished by t h e  
S t a t e  and loca l  agencies, which a r e  most 
f ami l i a r  with a l l  aspec ts  of t h e  matter i n  a 
given l o c a l i t y ,  including t h e  economic impact 
of es tab l i sh ing  and enforcing s t r ingen t  
s tandards  of water qua l i ty .  Authorizing t h e  
Secretary  of Health, Education, and Welfare t o  
promulgate and enforce such standards t o  t h e  
exclusion of t h e  S t a t e s  would obviously 
discourage t h e  S t a t e s  and loca l  agencies from 
developing t h e i r  own plans and standards f o r  
water q u a l i t y  and pur i ty .  And it would place  
i n  t h e  hands of a s i n g l e  Federal o f f i c i a l  t h e  
power t o  e s t a b l i s h  zoning measures over - t o  
cont ro l  t h e  use of - land within watershed 
a r e a s  i n  a l l  p a r t s  of t h e  United S ta tes .  Such 
power over l o c a l  a f f a i r s  has never been vested 
i n  a Federal o f f i c i a l ,  and w e  a r e  opposed t o  
doing it now. 

The pos i t ion  now being taken by t h e  NJDEP goes f a r  beyond t h e  

s i t u a t i o n  which Congress wished t o  avoid. The NJDEP be l ieves  t h a t  

it is limited by ' federal  regula t ion  t o  es tab l i sh ing  water uses t h a t  

a r e  a t  a minimum f i sh ing  and water recreat ion.  By t h e  N J D E P 1 s  own 

in t e rp re t a t ion ,  a l l  waters i n  New Jersey ,  including p r i v a t e  streams 

and ponds must be c l a s s i f i e d  f o r  water use. The NJDEP f u r t h e r  



believes that it is prevented by federal regulation from modifying 

effluent limitations necessary to achieve water use even though 

these effluent limitations are stricter than required by federal 

law. What will be effectuated by implementation of this process is 

that, through supposedly federally mandated water use restriction, 

major manufacturing, electrical power plants and even large farms 

will be zoned out of N e w  Jersey. This was not the intent of 

Congress in passing the federal laws to control water pollution. 

See Associated Industries of Alabama v. Train, suDra, at 1571. 

CONCLUSION 

Exxon has requested a public hearing pursuant to Section 8. 

Section 8 provides that upon the request of a person affected, the 

Commissioner 'Ishall hold a public hearing . . . It. The statutory use 

of the imperative in this context makes the granting of the hearing 

- mandatory. Houman v. Mayor & Coun. Bor. Pom~ton Lakes, 155 N. J. 

Super. 129, 149 (Law Div. 1977). The request for the hearing is 

not premature as Section 8 provides that the notice of intent of 

the Commissioner, from which the request for the hearing flows, 

must be given "prior to the establishment of any more stringent 

affluent limitations." 

Exxon believes that it will be able to demonstrate at this 

hearing that there is no reasonable relationship, between the 

economic and social costs of achieving efflu'ent limitations to 



attain-SE-3 water quality uses in Morses Creek and the social and 

environmental benefits to be obtained. A successful demonstration 

by Exxon at such hearing would give the ,Commissioner the 

flexibility to set reasonable effluent limits in Morses Creek 

without endangeringthe viability of refining operations at Bayway. 

The forum of a public hearing would allow for the presentation of 

various points of view as to the regulation of Morses Creek, 

including environmentalists, labor, and citizens and 

representatives of the affected communities. It is Exxon's belief 

that this hearing provides the only possibility for a reasoned 

resolution of the issues concerning Morses creek. 

Respectfully submitted, 

CARLIN, FAY & CERBONE, P. C. 
7 

of Counsel: i 1 
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REQUEST FOR PUBLIC HEARING PURSUANT 
TO N . J . S .  58:lOA-8 

To: Commissioner Judith Yaskin 
New Jersey Department of Environment Protection 

1. Exxon Company, U.S.A., a division of Exxon Corporation 

(hereinafter "ExxonN) operates a petroleum refinery in the City of 

Linden known as the Bayway Refinery. 

2. Since the inception of the Refinery in 1909, Exxon has 

discharged its once through cooling water pumped in from the Arthur 

:;ill into Morses Creek, a small tidal inlet located almost entirely 

;:ithin the confines of the Bayway Refinery. 

3. The discharge of the once through cooling water, together 

rrith treated process water and storm water runoff into Morses Creek 

Is regulated by the Department of Environmental Protection ("DEPH) 

thrcugh its NJPDES program under NJPDES PermitNo. NJ0001511. 

I - .  Permit No. NJ000511 expired .in 1988. and the Bayway 

Refinery currently operating under its terms and conditions 

a Permit by Rule pursuant to N.J.A.C. 7:13A-1.9 and 2.3. 

5. . On December 3,1990, the DEP informed Exxon of its decision 

affirming the SE-3 classification for Morses Creek and denying 

Exxon's conditional application for reclassification. 

6. In the letter informing Exxon of its decision, the DEP 

a announced its intention to issue a draft renewal permit for Exxonls 

discharge which would incorporate more stringent water quality 

based effluent limitations necessary to achieve the designated 

-.-later quality standards in Morses Creek. In the documentatir. 



-21hich accompanied the letter, the DEP stated that the thermal 

limitations in Exxonls current NJPDES Permit are less stringent 

than required to meet the criterion for SE-3 waters. 

7 .  Exxonls discharges into Morses Creek are currently meeting 

the effluent limitations of its permit which are those required by 

Sections 301(b) and 306 of the Federal Clean Water Act. .P.L. 92- 

500, 33 U.S.C. 1251, et. seq. and are as stringent as the best 

available technology economically achievable as provided in that 

Federal Act. 

8. N.J.S. 58:lOA-8 provides: 

"Whenever the commissioner finds that 
discharges from a point source or a groupAof 
point sources with the application of the 
effluent limitations authorized in this act, 
which effluent limitations are as stringent as 
the best available technology economically 
achievable as provided for in the Federal Act 
or State law, would interfere with the 
attainment and maintenance of applicable water 
quality standards, the commissioner may 
establish more stringent effluent limitations 
for each such point source or group of point 
sources, which effluent limitations can 
reasonably be expected to contribute to the 
attainment and maintenance of the applicable 
water quality standards. Prior to the 
establishment of any more stringent effluent 
limitations under this section, the 
commissioner shall publish a notice of his 
intent' to establish such limitations and, upon 
request of a person affected by any such 
limitations, the commissioner shall hold a 
public hearing to determine if there is a 
reasonable relationship between the economic 
and social costs of achieving such 
limitations, including any economic or social 
dislocation in the affected community or 
communities, and the social and environmental 
benefits to be obtained, including the 
objective of restoring and maintaining the 
water quality of the State, and to determine 
whether such effluent -limitations can be 
implemented with available technology or with 
other control strategies. If a person 



affected by any such limitations demonstrates 
at the hearing that there is no reasonable 
relationship between the economic and social 
costs of compliance and the benefits to be 
obtained, the commissioner shall modify any 
such limitations as they may apply to that 
person. " 

9. Exxon is a person affected by the more stringent 

limitations which the DEP intends to establish for the discharges. 

into Morses Creek. 

' 10. In the course of the hearing held in January, 1990 by the 

DEP on Exxonls challenge to the SE-3 Classification of Morses Creek 

and the conditional application for reclassification, Exxon 

demonstrated that (1) there is no environmental benefit to the 

attempt to attain these water quality standards in Morses Creek if 

these more stringent effluent limitations are established; ( 2 )  

there is no available technology that would permit Exxon to 

continue its discharges into Morses Creek; ( 3 )  the cost of removal 

cf Exxonts discharge would be in excess of 100 million dollars; and 

4 )  imposition of these limitations could result in cessation of 

- refining operations at Bayway which would have widespread adverse 

social and economic impacts. 

WHEREFORE, Exxon requests that you hold a public hearing to 

deterrr.ln2: 

1. If there is a reasonable relationship between the economic 

and- social costs of achieving more stringent effluent limitations 

for Exxon's discharges into Morses Creek, including any economic or 

social dislocation in the affected community or communities, and 

the social and environmental benefits to be obtained therefrom; and 

2 .  Whether such effluent limitations can be implemented 



v i t h  available technology or with other control strategies. 

Respectfully submitted, 

EXXON COMPANY, U . S . A .  





DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF WATER RLSOURCtS 

P. 0. .ox t N - O ¶ S  

TRLUTON. MEW J L I s t ?  O m ) S  
AIUOLD rcnlrrum 

OIRUTOR 

Mr. David 3. Mahoney, Jr. 
Senior Counsel 
Exxon .Company, U.S.A. 
P.O. Box 222 
Linden, New Jersey 07036 

Re: Water Q u a l i t y  Standard 
f o r  T i d a l  P o r t i o n  of Horses Creek 

Dear Mr. Mahoney: 

Th is  i s  i n  response t o  your l e t t e r  of June 27, 1980 i n  which you requested t h a t  
t h e  Department conduct a separate hear ing concerning t h e  water q u a l i t y  s tandzrd 
' - the  t i d a l  p o r t i o n  o f  Morses Creek, Linden. 

Your request  f o r  a hear ing  i s  hereby granted. We have r e c e i  ;.ed your p resenta t ion  
on t h e ' t h e m a l  ef fect  of Exxon's discharge on the  Ar thur  K i l l .  Hay we suggest 
t h a t  a copy o f  t h a t  r e p o r t  be forwarded t o  Mr. Conrad Simon a t  EPA Region 11, 
I f  you have n o t  a l ready done so. 

A t  t h i s  t ime we are  unable t o  prov ide  any f u r t h e r  informat.ion concerning the  
hearing, however, we w i l l  be comnunicat i n g  w i t h  you r g a i n  on t h i s  subject  i n  t h e  
ve ry  near futttre. I t  i s  our understanding, also, t h a t  t h e  present s ta tus  w i l l  be 
maintained as t o  t h e  r e g u l a t i o n  o f  Exxon's discharge u n t i l ' t h o  water q u a l i t y  standard 
issue i s  resolved, 

Ass is tan t  D i r e c t o r  
Ebnl t o r  ing and Planning U V I I ~ ~ ~  . '.' 

-He. efi i 
4- * c c ! y " b  d f ,  '; .-- /* :: . 1 vsys-i 
.*I?\ @ e -, 



.Section 302 (33 U . 8 . c .  1312) prior to 1987 

"Whenever, in the judgment of the 
Administrator, discharges of pollutants from a 
point source or group of point sources, with 
the application of effluent limitations 
required under Section 1311 (b) (2) of this 
title, would interfere with the attainment or 
maintenance of that water quality in the 
specific portion of the navigable waters which 
shall assure protection of public water 
supplies, agricultural and industrial uses, 
and the protection and propagation of a 
balanced population of shellfish, fish and 
wildlife, and allow recreational activities in 
and on the water, effluent limitations 
(including alternative effluent control 
strategies) for such point source or sources 
shall be established which can reasonably be 
expected to contribute to the attainment or 
maintenance of such water quality. 

(b) Notice; hearing, adjustment of 
limitation by Administrator 

(1) Prior to establishment of any effluent 
limitation pursuant to subsection (a) of this 
section, the Administrator shall issue notice 
of intent to establish such limitation and 
within ninety days of such notice hold a 
public hearing to determine the relationship 
of the economic and social costs of achieving 
any such limitation or limitations, including 
any economic or social dislocation in the 
effected community or communities, to the 
social and economic benefits to be obtained 
(including the attainment of the objective of 
this chapter) and to determine whether or not 
such effluent limitations can be implemented 
with available technology or other alternative 
control strategies. 

(2) If a person affected by such limitation 
demonstrates at such hearing that (whether or 
not. such technology or other alternative 
control strategies are available) there is no 
reasonable relationship between the economic 
and social costs and the benefits to be 
obtained (including attainment of - the 
objective of this chapter) , such limitation 
shall not become effective and the 



Administrator shall adjust such limitation as 
it applies to such person." 

section 302 - As Dresentlv constituted. 
section 1312. Water quality related effluent 
limitations. 

(a) . Establishment. 

Whenever, in the judgment of the Administrator 
or as identified under Section 1314(1) of this 
title, discharges of pollutants from a point 
source or group of point sources, with the 
application of effluent limitations required 
under Section 1311(b) (2) of this title, would 
interfere with the attainment or maintenance 
of that water quality in a specif,ic portion of 
the -navigable waters which shall assure 
protection of public health, public water 
supplies, agricultural and industrial uses, 
and the protection and propagation of a 
balanced population of shellfish, fish and 
wildlife, and allow recreational activities in 
and on the water, effluent limitations 
(including alternative effluent control 
strategies) for such point source or sources 
shall be established which can reasonably be 
expected to contribute to the attainment or 
maintenance of such water quality. 

(b) ~odifications of effluent limitations 

(1) Notice and hearing 

Prior to establishment of any effluent 
limitation pursuant to subsection (a,) of this 
.section, the Administrator shall publish such 
proposed limitation and within 90 days of such 
publication hold a public hearing. 

( 2 )  Permits 

(A) No reasonable,relationship 

The Administrator, with the 
concurrence of the State, may issue 
a permit which modifies the effluent 
limitations required by subsection 
(a) of this section for pollutants 
other than toxic pollutants if the 
applicant -demonstrates at such 



hearing that (whether or not 
technology or other alternative 
control strategies are available) 
there is no reasonable relationship 
between the economic and social 
costs and the benefits to be 
obtained (including attainment of 
the objective of this chapter) from 

- achieving such limitation. 

(B) Reasonable progress 

The Administrator, with the concurrence 
of the State, may issue a permit which 
modifies the effluent limitations 
required by subsection (a) of this 
section for toxic pollutants for a single 
period not to exceed 5 years if the 
applicant demonstrates to the 
satisfaction of the Administrator that 
such modified requirements (i) will 
represent the maximum degree of control 
within the economic capability of the 
owner and operator of the source, and 
(ii) will result in reasonable further 
progress beyond the requirements of 
section 1311(b) (2) of this section toward 
the requirements of subsection (a) of 
this section. 



NEW JERSEY STATE DEP=TKENT O F  EHVIRO-AL PROTECTION 
D I V I S I O N  O F  WATER RESOURCES 

BUREAU O F  WATER QUALITY STANDARD8 AND ANALYSIS 
PLANNDSG & STANDARD8 E- 

304 (1) ( 1 ) B  Final  s h o r t  Ust Reaches - 
ID (Reach) i waterbod9 Name &' ~ e s c r i p t i o n  

Arthur K i l l  
From the confluence of the Rahway River 
t o  the confluence w i t h ,  the Raritan 
River/Bay. (7.95mi) . ' 

- 02030103001 Hackensack River 
From the Oradell  ~ e s e r v o i r  t o  the 
confluence with Newark Bay. (22 .25mi) .  

0204015013 Pequest River. ( L o w e r )  
From the confluence with Bear Creek t o  

t h e  confluence with the Delaware River 
( 1 8 . 1 8 m i ) .  ' 

02030104005 Raritan Bay 
From the confluence of t h e  ~ r t h u r  
Kill/Raritan River t o  the confluence w i t h  
the  Waackaack Creek ( 1 0 . 6 8 m i ) .  

.Upper New York Bay 
From the  confluence of the East River t o  
the confluence with the K i l l  Van Xu11 
( 3 . 6 7 m i )  . 

N e w a r k  Bay/Arthur fill/fill V a n  Xu11 
From the.confluence of the Passaic  and 
Hackensack Rivers t o  the confluence of 
the Rahway River and t o  the confluence 
w i t h  Upper New York Bay. 

Raccoon Creek 
Ent i re  Reach, from the headwaters t o  the  
confluence'with t h e  D e l a w a r e  River. 

Passaic River 
From the confluence a t  the Dead River t o  
the confluence w i t h  the Whipppany River 
(26. O m i )  . 
Xings Creek 
En t i r e  segment, from the headwaters t o  
the confluence w i t h  the Rahway River. 
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wastewater may be waived r e e r d l e s  
of flow. 

( R )  "Class I sludge management 
facilities" as defined in cK) CFR 501.2. 
[123.24(d)(8) added bv 54 FR 18780. 
May 2. 1989) 

te) Whenever a waiver is h t e d  
under paragraph (d) of this section. 
the Memorandum of Agreement shall 
contain: 
.. ( 1) A statement that 'the Regional 
Administrator retains the r&ht to ter- 
minate t h e  waiver as to future permit 
actions. in whole or in part. a t  any 
time by sending the State Director 
written notice of termination: and 

(2)  A statement that the State shall 
supply EFA with copies of final per- 
mits. 
8 12325 Requiremenu for permitting. 

(a) All State Programs under this Part 
must have legal authority to implement 
each of the followmg provisions and 
must be adrmnistered in conformance 
wth each. except that e State which 
chooses not to adminirter a sludge 
management program pursuant to 
section cK)S(fJ of the CWA as part of its 
NPDES pmgram is not required to have 
legal authority to implement the portions 
of the following provisions which were 
promulgated after the enactment of the 
Water Quality Act of 1987 (Pub. L 100- 
4) end which govern rewage sludge use 
anddisposal. In all cases. States are not . . 
any provirions to impose more st- 
requirements: 
[ 123.25(3) rev~sed bv 54 FR 18780. May 

( 14) 5 122.43-(Establishing permit 
conditions): 

( 15) 5 122.44-(Ektablishing NPDES 
permit conditions): 

( 16) 5 122.45-(Calculating permit 
conditions 1: 

( 17) O 122.46-(Duration); 
( 18) 5 l22.47(a)-(Schedules of com- 

pliance): 
( 19) 5 122.48-(Monitoring require- 

ments): 
(20) 5 122,50-(Disp0~d into wells): 
(21) O 122.61-(Permit transfer): 
(22) Q 122.62-(Permit modification): 
( 23) 5 122.64-(Permit termination): 
(24) 5 124.3ta)-(Application for a 

permit 1: 
(25) Q 124.5 (a). tc). (d), and tf)- 

(Modification of permits): 
(26) f 124.6 (a). tc). (dl. and (el- 

(Draft pennit); 
(27) 5 124.8-(Fact sheets): 
(28) 5 124.10 (a)(l)(ii), (a)(l)(iii). 

ta)(l)(v). tb), t o .  (dl. and te)--tPublic 
notice 1: 

(29) 5 124.1 1-(Public comments and 
requests for hearmgs): ' 

(30) 5 124.12ta)-(Public hearings): 
and 

(31) 8 124.17 (a)  and tc)-(Response 
to comments): 

(32) Q 124.56dFact sheets); 
(33) Q 124.57ta)-(Public notice): 
(34) 5 124.59-(Comments from gov- 

ernment agencies): 
(35) 5 124.62-(Decision on var- 

iances): 
(36) Subparts A. B.C. D. H. I. J. K 

and L of Part 125: and 
(37) 40 CFR Parts 129.133. Subchapter 

N and 40 CFR P ~ r t  503. 

tc) State p D E S  ProglPms shall 
ensure that any board or body which 
approves all or portions of permits 
shall not include as a member any 
Person who receives. or has during the 
previous 2 years received. a sigmficant 
portion of income directly or indirect. 
IY from permit holders or appli-ts 
for a permit. 

(1) For the purposes of this pars- 
graph: 

( i )  "Board or body" includes any in- 
dividual, including the Dinmor. who 
has or shares authority to approve all 
or portions of Permits either in the 
first instance. as modified or reissued. 
or on appeal. 

(ii) "Significant portion of income" 
means 10 percent or more of gross per- 
sonal income for a calendar year. 
except that  it means 50 percent or 
more of gross personal income for a 
calendar year if the recipient is over 
60 years of age and is receiving that 
portion under retirement, pension. or 
similar arrangement. 

tiii) "Permit holders or applicants 
for a permit" does not include any de- 
partment or agency of a State govern- 
ment. such as a Department of Parks 
or a Department of Fish and Wildlife. 

(iv) "Income" includes retirement 
benefits. consultant fees. and stuck 
dividends. . 

(2) For the purposes of paragraph 
tc) of this section. income is not re-. 
ceived "directly or indirectly from 
permit holders or applicants for a 
permit" when it is derived from 
mutual fund payments. or from other 
diversified investments for which the 

[ 123.15(a)(37) by 54 FR 18780. recipient does not know the identity of 
Mav 2. 19891 the primary sources of income. 

~ 

1 113.25(a)( I )  corrected .by 50 FR 6940. 
Februarv 19. 1985: 50 FR 79 12. February NOTE St8L-m need not ~mpiement pmvi- 9 123.26 &quiremenu for compiimec 
17. 19851 s~ons   den tical to the above listed ProVl8lOIU. crdu.tion p-- 

Implemented pronslons must. however. es- 
(2) 5 122.6ta) and (b)-(~ff&t of tablish requiremenu at leut rs stringent as (a)..State Programs shall have proce- 

p~rmi t ) ;  the corresponding listed provrsions. While dures for receipt. evaluation. retention 
sum m y  i m w  more stringent r+qulre- and investigation for possible enforce- '3)  §1'2.7(b) and (c) - ments. they may not m d e  one requirement ment of all notices m d  reports re- information); more lenient 8 trrdeoff for mding quired of permittea and other rem- [123.25(a)(3) corrected by 50 FR 6940. other requirement more stringent: for ex- lated persons for investigation 

February 19, 19851 ample, by requiring that public hearings be 
(4) 4 122.2lta)-(b), te)-(j), and (1)- held prior to issuing any Permit whlle re- lor W i b l e  Of failure to 

(01-(Application for a permit): 
ducing the mount of advance notice of submit these notices m d  reports). 

(5) O 122.224Signatories): such a hearing. (b) State programs shall have Inspec- 
Suw proerams may. If they have d e -  tion and surveillance procedures to de- 

(6) O 122.23-(Concentrated animal quaw legal authority. implement a n ~  of the termine, independent of information 
feeding opt?rations): prOvhi0ns Of hr t s  122 md 124- See. for ex- supplied by regulated persons, compli- 

(7) 4 122.24-(Concentrated Wuatic mfJle. 8 122.5(d) (conti1 latlon of permits) ance or n o n c o m p u ~  a t h  applicable 
animal production frcillties); md i 124.4 tco~olldatio of permit pro-- program requinmenb. The State 

( 8 )  4 122.25-(Aqurcult~rt projects); InEr exunple, a suLc may hpo~ more shPU maintain: 
(9) 1 122-2WSepamte storm stringent muinmenu in an WDES pro- ( 1) A p r o w  which. is capable of 

sewers): gram by omitting the upset provbion of making comprehensive SUNeys of all 
(10) I 122.274Silviculture): i 122.41 or by r+qulrirU more Prompt notice facjlitiea and activities sub)ect to the 
(11 I 122.38--tOcneral permits). of an u w e ~  St.* Director's authority to identify 

provided that Statea which do .not seek perwna subject to regulation who 
to implement the general permit pro- (b) State NPDES Promum shaU have  failed to comply with permit ap. 
gram under O 122.28 need not do so. have an approved continuing Planning pllcation or other program nquire- 

(12) O 122.414Appllcable permit process under 40 CFR 35.1500 and menu. Any compilation. index or in- 
conditions ); shall assure th8t the approved .plan- ventory of such frcilltiea and activities 

(13) I 122.42--tCondItions applicable n i n ~  proasu IS a t  all times coaslstcnt shall be made avrllrble to the Reqion- 
to specified categories of permits): wi-;I W : L  a1 Admhbtmtor upon nqueat: 

E n n o m m m  [sac. 123mbMl)l 270 



STATES WITH 
INDUSTRIAL USE 

1. Alabama1 
BNA 701': 1009 
Section VI F - Industrial 
Operations 

2. Alaska 
BNA 706:1001 
18 AAC.70.020 

3. Arkansas 
BNA 716:1004 
Section 4 (c) (3) (h) 

4. California 
EPA 440/5-88/008, p. 11 
California Water Quality 
Standards by River Basins 
CA. 1975 

5. District of Columbia 
BNA 741:1001 
Class E Waters 
Industrial Water Supply 
Section 1101.1 (e) 

6. Florida 
BNA 746:1016. Class V 
Navigation Utility and 
Industrial Use. 
Section 17-3'. 081 

7. ' Georgia 
BNA 751:0504; BNA 751:0508 

STATES WITHOUT 
INDUSTRIAL USE 
CLASSIFICATION 

1. Arizona 

2. Colorado 
BNA 726:0105 
Has Qualifiers - use can be 
designated as 
"Goalw with 

t e m p o r a r y  
modifications 

3. Connecticut 
BNA 731:1013 
Class D - Present 
conditions preclude 
one or more designated 
uses 
Class SD 

4. Delaware 
Has Industrial Water 
Supply Use but no 
stream is 
classified for 

just this. 

5. Hawaii 

6. Illinois 
BNA 766: 0514 Water not 
designated for Public 
Water Supply 
Thermal Dischargesite 
specific . 
Section 303.500 

7. Iowa 

Reference is to Environmental Reporter, Bureau of National 
Affairs, Inc. 



Industrial 
Sections 391-3-6-. 03 (4) (e) ; 
391-3-6-. 03 (6).(e) 

8. Idaho 
BNA 761: 1004.2 
Industrial Water Supplies 
Private Waters 
Section 01.2101(02) 

9. Indiana 
BNA 771:1002 
327 IAC 2-1-3 

. section 3(a) (3) 
~ndustrial Water Supply 
Also limited water use 

10. Kansas 
BNA 781:1003 
28-16-28d-(a) (2) (C) (5) 
Industrial Water Supply use. 

11. Minnesota 
BNA 816: 1004 
Water Use Classification 
3. Industrial consumption 
Section 7050.0200 (3) ; 
Section 7050.0210 (Sup. p.6) 

12. Missouri 
BNA 826:1001 
10. Industrial process and 
cooling water 
10 CSR 20-7.031(1) (C) (10) 

13. Nebraska 
BNA 836:1019 
Industrial 
Section 004.03 

14. Nevada 
BNA 841:lOll 
Class D Waters 
Section '445.125 

15. New Hampshire 
BNA 846:0104 
Class C Waters suitable 
for industrial purposes, 
power and navigation 
Section 485-A: 8 (111) 

8. Kentucky 
BNA 786:1018 
Grants exceptions to 
criteria for water 
quality 
401 KAR 5:031 Sec. 9 

9. Maine 

10. New Jersey 

11. Maryland 

1 2  Massachusetts 

13. Michigan 

14. Mississippi 
BNA 821:1004 
Ephemeral stream 
exceptions to 
limits; Sec. 111.5 
BNA 821:1003 

15. Montana 
BNA 831:1002 
Exception - water 
bodies used solely 
for treating, 
transporting or 



16. New Mexico 
BNA 856:lOOl 
Industrial supply - 
not permitted 
to lower below 
recreation and fishing 
where practicable 
Section 1-100 (B) 

17. North Dakota . 

BNA 871:1002 
Industrial water 
Section 33-16-02-04(2) 
BNA 871:1005 
Class I11 streams 
Section 33-16-02-08 

1 8 .  Ohio 
BNA -876: 1001 
Industrial- 3745-1-01 (D) 
-See also Nuisance 
Prevention. BNA 876:1005 
Section 3745-1-07 (B) 

19. Oklahoma 
BNA 881: 1008 
Industrial and Municipal 

impounding pollutants 
shall not be 
considered surface 
waters. 
Section 16.20.603 (23) 

16. New York 
Class SD BNA 861-1010 
All waters not 
primarily for 
recreational 
purposes, shel.lfish, 
culture or 
development of fish 
life and because 
of natural or man made 
conditions cannot 
meet the requirements 
of these uses. 

North Carolina 
BNA 866:1017 
.0215 Effluent 
C h a n n e l s .  T h e  
standards of 
water quality 
contained in this 
section shall 
not apply to 
waters within 
effluent channels, 
etc. 

18. Bouth Carolina 
BNA 906:1006 
Numeric Standards 
for specific waters 
may be established 
by the Department to 
replace numeric 
standards of Sections 
D a n d  E .  
Establishment of such 
standards shall be 
subject to public 
participation and 
administrative 
procedures for 
adopting regulations. 

19. Texas 
BNA 921:1003 
Numerical temperature 



Section 300.10 
Process and Cooling Water; 
also BNA 881:1004 
Section 100.6(B) 
Waters of the State 
excludes privately 
owned reservoirs used in 
process of cooling 
water for industrial purposes 

20. Oregon 
BNA 886:1059 
Industrial Water Supply 

-.. 

21. Pennsylvania 
BNA 891:1025 
Industrial Water Supply 

22. Rhode Island 
BNA 901:1001 - Industrial 
6.21 Class E 

23. South Dakota 
BNA 911:1001 
Commerce and Industry 
waters. 
74:03:02:01(10) 
BNA 911:1005 
74:03:02:30(11) 

24. Tennessee 
BNA 916:0541 
Water supply for domestic 
and industrial purposes. 
Section 1200-4-3-. 02 (2) 

criteria have not been 
specifically 
established for 
cooling lake 
impoundments which 
in most areas of the 
State contribute to 
water conservation 
and water quality 
objectives. 
Intermittent streams 
unclassified uses 
include industrial raw 
water supply. 
Section 307.4 (f) 

20. Vermont 
BNA 931:1004 
Doeshaveunregulated 
waters. 
Section. 2-02 (A) 

21. Virginia 

22. Washington 
BNA 941: 1009 
( 1 )  I n c l u d e s  
industrial 
water supply as a use 
(2) has provision to 
control miscellaneous 
water discharges 
Section WAC 173-201- 
100 

Wisconsin 
BNA 951:1011 
Has provision 
variance in effluent 
limitations for 
wastewater effluent 
channels and discharge 
ditches 
Section NR 104.02 (3) 
3 a-c 

25. Utah 



BNA 926:1002 
Class 5 - protected for 
industrial uses, including 
cooling, boiler make up. 

, Section 2.6.5 

26. West Virginia 
BNA 946:1003 
Category E - Water 
supply industrial cooling 
and power 
Section 46-1-6.6 (Category E) 

Wyoming 
BNA 956:1005, 
BNA 956:1002 - Industry 
Section 3 
BNA 956:1003 
Class I V  waters which 
do not have potential 
to support fish 
BNA 956:1005 
Section 19 
Industrial Water Supply 

Federal EPA 40 C.F.R. Section 122.2 excludes waste treatment 

systems from definition of waters of United States (limitation as 

to man-made bodies has been suspended. 

EPA Blue Book (copy attached) - Discharge ' Canal (applies to . 

canals or embayments) . 
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able sequence of interim requirements disposal are subject to regulations promul- Treatment works treating domestic 
( fo r  example. actions. operations, or  gated pursuant to section 405(d) of the sewage means a POTW or any other 

el'ents) leading compli- CWA, and is required to obtain a permit sewage sludge or waste water treatment 
ance with t h e  CWA and regulations. under s122.1(b)(3) of this part. devices or systems. regardless of owner- Secondary industri  'category means ship (including federal facilities), used in 
any industry category which is not a [Added by 54 FR 18780. May 2. 19891 the treatment, and rec- 
"primary industry category." 

Secretan/ means the  Secretary of Standards for sewage sludge use or lamation of municipal or domestic Sewage. 
t h e  Army. acting through the  Chief of disposal means the regulations promulgat- including land dedicated for the disposal 
Engineers. ed pursuant to section 405(d) of the CWA Sewage sludge. This definition docs not 

which govern requirements for include septic tanks or similar devices. For 
Septage means the liquid and solid ma- 

terial pumlhd fmm a septictank. cesspml, sludge quality, management  practice^ and purpmes of lhiS 

monitoring and reporting applicable to .sewagew includes waste and waste water 
or similar domestic sewage treatment sys- 

sewage sludge or the use or disposal of from humans or household operations that 
tem. or a holding tank when the system is 

sewage sludge by any person. are discharged to or otherwise enter a cleaned or maintained. treatment works. In States where there is 
no approved State sludge management 

[Added by 54 FR 18780. May 2. 19891 [Added 54 FR 18780. May 2. 19891 program under section 405(f) of the 
Sewage from aessels means human Slate means any of the 50 States. the CWA, the Regional Administrator may 

body wastes and the  wastes from toi- District of Columbia. Guam. the Corn- designate any person subject to the stan- 
lets and other receptacles intended to monwealth of Puerto Rice, the Virgin 1s- dards for sewage sludge use and disposal 
receive or retain body Ivastes that  are lands, ~~~~i~~~ Samoa. the Common- in 40 CFR Part 503 as a "treatment works 
discharged from vessels and regulated wealth of t he  korthern Mariana Islands, treating domestic sewage." where he or 
under section 312 of CWA. except that  and the  Trust Territory of the Pacific she finds that there is a potential for 
with respect to commercial vessels on 
the Great Lakes this term includes Islands. adverse effects on public health and the 

graywater. For the  Purposes of this I.Amended by 54 FR 254. January 4. 
environment from poor sludge quality or 

definition. "graywater" means galley. lgg9j poor sludge handling, use or disposal prac- 
bath. and shower water. tices. or where he or she finds that 'such 

State Director means the  chief ad- designation is necessary to ensure that 
Sewage means any semi- ministrative officer of any State or such person is in compliance with 40 CFR solid. or liquid residue removed during the interstate agency operating an ..ap- part s03. 

treatment of municipal waste water or proved program,- or the  delegated 
domestic Sewage. Sewage sludge includes. representative of the  Sta te  Director. If 
but is not limited to. solids removed during responsibility is divided among two or [Added by 54 FR 18780. May 2. 19891 
primary, secondary. or advanced waste more State or interstate agencies. 
water treatment, scum. septage, portable "State Director" means the  chief ad- 
toilet pumpings, type 111 marine sanitation ministrative officer of t h e  State or Variance means any mechanism or 
device pumpings (33 CFR part 159). and interstate agency authorized to per- provision under section 301 or  316 of 

form the  particular procedure or func- CWA or under 40 CFR Part 125, or in sewage sludge products. Sewage sludge tion to which reference is made. the  applicable "effluent limitations 
docs not grit Or screenings. Or ash State/EpA Agreement means an guidelines" which allows modification 
generated during the incineration of agreement between the Regional Ad- to  or  waiver of the  generally applica- 
sewage sludge. ministrator and the  Sta te  which co- ble effluent limitation requirements or  

ordinates EPA and State activities. re- time deadlines of CWA. This includes 
[.Added by 5.1 FR 18780. May 2 .  1989) sponsibilities and programs including provisions which allow the establish- 

those under the  CWA programs. ment of alternative limitations based - 
Sewage sludge use or disposal practice on fundamentally different factors or , 

means the on sections 301tc). 301(g), 301(h). the collection' storage' treatment7 total dissolved (filterable) solids as de- 301(i). or 316ta, of CWA. 
transportation. proces~ing. monitoring, termined by use.of the  method spec*- 
use. or disposal of sewage sludge. fied in 40 CFR Par t  136. Waters of the United States or 

Toxic pollutant,means any pollutant waters of the U.S. means: 
. listed as toxic under section 307ta)(l) (a) All waters which are currently 

[Added by 54 FR 18780. May 2. 1989) of CWA. used. were used in the  p s t ,  or may be 
susceptible to  use in interstate or for- 

s i te  means the land or water area Toxic pollutant means any pollutant eign commerce. including all waters 
where any "facility or activitym is listed as toxic under section 307(a)(l) or, which are  subject to the  ebb and flow 

located or conducted, in- in the Case of "Sludge Use Or disposal of the tide: 
eluding adjacent land used in connec- practicts." any pollutant identified in reg- (b)  jnterstate 

tion with the facility or activity. ulations implementing section 405(d) of  in^;^^^^^^^^^^ 
84 intra- ' 

Sludge-on1.v facili~y means any "treat- . . the CWA. state lakes. rivers, streams (including 
rnent works treating domestic sewage" intermittent streams). mudflats. sand- 
whose methods of sewage sludge use or [Added by 54 FR 18780. May 2. 19891 flats. ..wetlands." sloughs, prairie pot- 
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NPDES PERMITS 

holes, weT. meadows. playa lakes. or 
natural ponds the  use, degradation. or 
destruction of which would affect or 
could affect interstate or foreign com- 
merce including any such waters: 

(1) Which are or could be used by 
interstate or  foreign travelers for rec- 
reational or other purposes; 

(2) From which fish or shellfish are 
or  could be taken and sold in inter- 
state or foreign commerce; or 

(3) Which are used or  could be used 
for industrial purposes by industries in 
interstate commerce; 

(d l  All impoundments of waters.oth- 
erwise defined as waters of t h e  United 
States under this definition; 

te)  Tributaries of waters identified 
in paragraphs ( a )  through (dl  of this 
definition; 

( f )  Th? territorial sea; and 
(g)  "Wetlands" adjacent to waters 

(other than waters tha t  are them- 
selves wetlands) identified in para- 
graphs (a) through ( f )  of this defini- 
tion. 
w a z t p  treatment systems, including 
treatment ponds or lagoons designed 
to meet the  requirements 'of  CWA 
(other than cooling ponds as defined 
jn 40 CFR 423.117m) which also meet 
t h e  cri teriaof t h m f i n i t i o n )  are not 
waters of the  United States. This ex- 

clusion applies only to manmade 
.bodies of water which neither were 
originally created in waters of the  
United States (such as disposal area in 
wetlands) nor resulted from the  im- 
poundment of waters of the  United 
U t e s .  [See Note 1 of this section.] 

Wetlands means those areas tha t  afe 
inundated or saturated by surface or 
groundwater a t  a frequency and dura- 
tion sufficient to support. and that 
under normal circumstances do sup- 
port. a prevalence of vegetation typi- 
cally adapted for life i n  saturated soil 
conditions. Wetlands generally include 
swamps. marshes, bogs. and similar 
areas. 

Whole e,fluent toxicity means the 
aggregate toxic effect of an effluent 
measured directly by a toxicity teat. 

[Added by 54 FR 23895, June 2, 19891 

United Str.!es." Il?is !.r*:tslc?!l cCnt:nu:s that 
suspension.' 

9' 1'22.3 Exclusions. 
The following discharges do not re- 

quire NPDES permits: 
( a )  Any discharge of sewage from 

vessels. effluent from Properly func- 
tioning marine engines, laundry. 
shower. and galley sink wastes, or any 
other discharge incidental to the  
normal operation of a vessel. This ex- 
clusion does not apply to rubbish. 
trash. garbage, or other such materials 
discharged overboard: nor to other dis- 
charges when the  vessel is operating in 
a capacity other than as a means of 
transportation such  as when used as 
an energy or mining facility. a storage 
facility or a seafood processing facili- 
ty. or when secured to a storage facili- 
ty or a seafood processing facility. or 
when secured to the  bed of the  ocean. 
contiguous zone or waters of the  
United States for the  purpose of min- 
eral or oil exploration or development. 

(b) Discharges of dredged or  fill ma- 
terial into waters of the United States 
which are regulated under section 404 
of CWA. 

(c)  The introduction of sewage. in- 
dustrial wastes or other pollutants 
into publicly owned treatment works 

- by indirect dischargers. Plans or agree- 
ments to switch to this method of dis- 
posal in the  future do not relieve dis- 
chargers of the  obligation to have and 
comply with permits until all dis- 

-charges of pollutants to  waters of the  
- United States are eliminated. (See also 
- p 122.47(b)). This exclusion does not 
apply to the  introduction of pollutants 
to privately owned treatment works or  
to  other discharges .through pipes. 
seaers. or other conveyances ouned by 
a State. municipality. or other party 
not leading to treatment works. 

(d)  Any discharge in compliance 
with the instructions of an  On-Scene 
Coordinator pursuant to 40 CFR Part 
1510 (The National Oil and Hazardous 
Substances Pollution Plan) o r  33 CFR 
153.10(e) (Pollution by Oil and Haz- 
ardous Substances ). 
[I 22.3(d1 amended by 54 FR 254. Janu- 
ar! 4. 19891 

(e) Any introduction of pollutants from 
non point-source agricultural and silvicul- 
tural activities, including storm water run- 

orial Note: The words "This revi: 
sion" refer to the document published at 48  
FR 14153. Aor. 1. 1983. 

- off from orchards, cultivated crops, pas- 
tures. range lands. and forest lands. but 
not discharges from concentrated animal 
feeding operations as defined in Ej 122.23. 
discharges from concentrated aquatic ani- 
mal production facilities 'as defined in 
Ej 112.24, discharges to aquaculture 
projects as defined in 5 122.25. and dis- 
charges from silvicultural point sources as 
dehned in  § 122.27. 

[122.3(el amended by 54 FR 254. Janu- 
ary 4. 19891 , 

( f )  Return flows from irrigated agri- 
culture. 

(g )  Discharges into a privately 
owned treatment works. except as the 
Director may otherwise require under 
5 122.44tm). 

5 122.-1 Prohibitions (applicable to State 
NPDES programs. see 5 123.25). 

No permit may be issued: 
(a)  When the conditions of the 

permit do not provide for compliance 
with the  applicable requirements of 
CWA. or regulations promulgated 
under CWA; 

(b)  When the  applicant is required 
to obtain a State or other appropriate 
certification under section 401 of CWA 
and p 124.53 and that  certification has 
not been obtained or waived; 

tc) By the  State Director where the  
Regional Administrator has objected 
to issuance of the  permit under 

123.44: 
(dl  When the  imposition of condi- 

'tions cannot ensure compliance with 
the  applicable water quality require- 
ments of all affected States; 

(el  When. in' the judgment of the 
Secretary. anchorage and navigation 
in o r  on any of the  waters of the  
United States would be substantially 
impaired by the  discharge: 

( f )  For t h e  discharge of any radio- 
logical. chemical. or biological warfare 
agent or high-level radioactive waste: 

(g) For any. discharge inconsistent 
with a plan or plan amendment ap- 
proved under section 208(b) of CWA:. 

( h )  For any discharge to the  territo-. 
rial sea, the  waters of the  contiguous 
zone. or the  oceans in the following 
circumstances: 

(1  Before the promulgation of 
guidelines under section 403(c) of 
CWA (for determining degradation of 
the waters of the territorial seas. the 
contiguous zone. and the oceans) 

[Set. 122 .qh~i ) l  
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should bc locatcd so that zones important for may increase steadily throughout a spring period. T~ 
rcprduction-migration, spawning, incubation-are not predict eflects of thermal discharges the pertinent tempera- 

' uscd. tuns for reproductive activities and maximum tcmpcratura 
criteria for speda  diversity provide a useful tool for for each life stage can be plotted over a 12-month period 

itlcnrifyinq effnts of thermal changa after they have such as shown in Fig. 111-6. A maximum annual tempera- 
occtlrrcd, particularly the effects of subtle changa that are ture curve can become apparent when sufJicient biological 

ofcommunity interactions rather than physiological data arc available. Mount (1970)- givcs an example of 
rctponses by one or more major species. Further research this type of analysis. 
~llfiy identify critical temperaturcs or s q u e n c a  of tem- 
pcraturc change t1iat'~annot hc mcccdcd and may thereby Discharge Canal --- 
provide a predictive cTpability as well. (See Appendix . Canals or cmbayments that carw nearly undiluted 
11-B.) condenser cooling water can develop biolonical communitia 

that are atypical of normal seasonal communities. Interest 
Mixed Water Body (or major region thereof) in these areas docs not ~encrally derive from concern for a 

This is tile rq ion most commonly considered in es- balanced ecosvstem. but rather from efTects that the altered 
1 tahlishing water qualitj. standards, for it generally includes communities can have on the entire aquatic ecosystem. . 

tlrc major area of the water body. Here the results of thermal The ceneral criteria for nuisance omanisms may be 
4 additions are obscrvtxt a; small temperature increases over a applicable. In the discharge canals of some existing power 

lawc a m  (irutead of high temperature locally at the dis- stations, extensive mats of temperature-tolerant blue-green 
chnrqe point), and all heat sourca k o m c  integrated into algae grow and break away, adding a decom- 
[lie normal annual temperature cycle (Figure 111-6 and posing organic matter to the nearby shorelines. 
1:iqure 111-7 insert). The winter criterion for maximum temperatures for 

Detrimental high temperaturcs in this area (or parts of prolonged exposures identifies the potential for fish kills duc 
it) are defined by the criteria for maximum temperatures to rapid decreases in temperature. During cold seasons 
for prolonged exposure (warm and cool months) for the particularly, fish are attracted to warmer water of an 
most sensitive species or life stage occurring there, at  each enclosed area, such as a discharge canal. Large numbers 
time of year, and by the critcria for reproduction. may reside there for suficiently long periods to become 

For example, in the lake with the hypothetical power metabolically acclimated to the warm water. For any 
station, there may be 40 principal fish species, of which half acclimation temperature there is a minimum tempcrature 
arc considered important. T l ~ n e  species have spawning to which the specia can be cooled rapidly and still survive 
ccmpcraturcs ranging from 5 to G C for the sauger (S~izo- (lower incipient lethal temperature). Thae  numerical 
slcclion canadenst) to 26.7 C for the spotted bullhead (Icfalurur ; combinations, where data are available, are found in 
~trracanfhw). They also have a similar range of temperatures Appendix 11-C. There would be 50 per cent mortality, for 
rquircd for egg incubation, and a range of maximum aample, if largemouth bass acclimated in a discharge 
tcrnperaturcs for prolonged exposures of juveniles d canal to 20 C, w m  cobled to 5.5 C o r  below. If normal 
adults. The requirements, however, may be met any time winter ambient temperature is l a s  than 5.5 C, then the 
within normal time spans, such as January 1 to 24 for sauga winter maximum should be below 20 C, perhaps nearer 
spawning, and March 25 to April 29 for qmallmouth bass 15 C. If it is difficult to maintain the lower temperatures. 
spawning. Maximum temperatum for prolonged rxposiiru fish should be excluded from the area. 



\?ATER USE CLASSIFICATION 

MORSES CREEK 

EXXON BAYWAY REFINERY 

HISTORY 

MORSES CREEK SMALL TIDAL INLET FROM THE ARTHUR KILL. 

HAS BEEN USED BY EXXON'S BAYWAY REFINERY SINCE 1 9 0 9  FOR 
RETURN OF COOLING WATER AND DISCHARGE OF TREATED PROCESS 
WATER. 

[+&?= 

COOLING AND PROCESS WATER CONSTITUTES OVER 9 9 %  OF DRY 
WEATHER FLOW. 

NINETY PERCENT OF THIS  FLOW I S  THE COOLING WATER WHICH 
COMES FROM THE ARTHUR KILL,  WHICH I S  A 3 0 4 ( 1 )  SHORT L I S T  
BODY. 

THERE ARE PRESENTLY TWO DAMS ON MORSES CREEK. NO. 2 DAM 
UPSTREAM IMPOUNDS FRESH WATER FOR USE I N  BAYWAY'S 
PROCESS EQUIPMENT. NO. 1 DAM I S  LOCATED DOWN STREAM 
CLOSE TO THE ARTHUR KILL TO PREVENT TIDAL FLOW INTO THE 
CREEK. 

THE DAMS WERE CONSTRUCTED I N  1 9 2 2 .  

I N  1 9 2 7 ,  EXXON PURCHASED FROM THE STATE A GRANT TO THE 
CREEK BED OF MORSES CREEK. fi , - 

I N  1 9 3 8 ,  MORSES CREEK WAS DECLARED NON-NAVIGABLE BY THE 
U.S. CORPS. OF ENGINEERS. 7" 

ALSO, I N  1 9 3 8 ,  THE STATE FJATER POLICY FORMALLY APPROVED 
THE TWO DAMS. 

THE CREEK IS AN INTEGRAL PART OF BADJAY~S WASTE WATER 
TREATMENT FACILITIES.  I N  ADDITION TO THE DAMS, TWO 
BOOMS ARE EMPLACED TO CONTAIN ANY S P I L L S  WITHIN THE 
REFINERY. THERE I S  ALSO A PUMPING STATION FOR FIRE  
PROTECTION. 

ECOLOGICAL DATA. 

EXXON HAS HAD FISH STUDIES DONE ON MORSES CREEK AND THE 
ARTHUR KILL FOR FIFTEEN YEARS. ONE WAS JUST COMPLETED 
THIS  SUMMER. 



LIMITED AQUATIC LIFE IN THE CREEK. ONLY FISH IS THE 
MUMMICHOG -AKA- KILLY. 

REGULATORY HISTORY. 

ORIGINAL EPA DRAFT PERMIT IN EARLY 1970's RECOGNIZED 
EXXON'S USE BY DESIGNATING THE ARTHUR KILL AS THE 
RECEIVING WATERS. 

DECEMBER, 1974, N.J.D.E.P. CLASSIFIED TIDAL PORTION OF 
MORSES CREEK AS TW-3 AND CERTIFIED THE THERMAL 
LIMITATION AS A CONDITION OF THE PERMIT. 

EXXON PETITIONED NEW JERSEY FOR RELIEF. AFTER AN 
EXTENSIVE HEARING, NEW JERSEY, IN 1975 RECLASSIFIED 
MORSES CREEK AS TW-4(A) - INDUSTRIAL USE. 

IN 1976, EPA REGION I1 APPROVED THIS RECLASSIFICATION. 

IN 1980, AFTER BEING SUED BY PIRG, EPA RESCINDED ITS 
APPROVAL. 

DEP PROPOSED TO RECLASSIFY MORSES CREEK IN 1980, EXXON 
WAS GRANTED A HEARING ON THIS PROPOSAL. TO DATE, THIS 
HEARING HAS NOT BEEN HELD. 

IN 1984 AND 1988, DEP PROPOSED RECLASSIFICATION OF 
MORSES CREEK. AGAIN, EXXON WAS GRANTED HEARINGS. NONE 
HAVE BEEN HELD. 

IN 1985, EXXON SUBMITTED A CONDITIONAL APPLICATION FOR 
RECLASSIFICATION OF MORSES CREEK. 

COMPLIANCE WITH REGULATIONS. 

85 DEGREE F. THERMAL LIMIT IS EFFECT1VELY.A DISCHARGE 
LIMIT. 

CREEK NOW USED FOR OIL CONTAINMENT AND RECOVERY. 

90% OF FLOW (ARTHUR KILL WATER) DOES NOT MEET STANDARDS. .,- I,J,.~~~'" ,I;.$ :, '"+ 
DILUTION STUDIES ARE MEANINGLESS. 

k*t""&J' y 
OLCw"F?'t 

EPA ALLOWS DESIGNATION AS INDUSTRIAL USE. 



HISTORICAL ALTERNATIVE SYSTEMS TO MEET THERMAL LIMIT ONLY. 

1. ALTERNATE DISCHARGE CANAL DIRECT TO ARTHUR KILL. 

2 .  CONVERSION TO RECYCLE COOLING WATER SYSTEM. 

3 .  CONVERSION TO AIR COOLING SYSTEM. 

4. SPRAY COOLING SYSTEM. 

5. DILUTION BY PUMPING ADDITIONAL ARTHUR KILL WATER. 

CURRENT ALTERNATIVE SYSTEMS: TOTAL ABANDONMENT OF MORSES CREEK. 

1. RETAIN ONE-THROUGH COOLING SYSTEM AND PIPE TO 
ARTHUR KILL VIA NEW CONCRETE SEPARATORS AND A 
DIFFUSER SYSTEM. 

2 .  USE OF SALT WATER COOLING TOWERS TO REDUCE SIZE OF 
SEPARATORS. 

3 .  MAXIMIZE USE OF AIR-FIN COOLERS WITH FRESH WATER 
COOLING TOWER. 

COST OF ALTERNATIVES - 75 TO 100 MILLION DOLLARS. 

ENVIRONMENTAL IMPACTS OF CURRENT ALTERNATIVES. 

- MORSES CREEK. 

+ WITH DAMS, CREEK WOULD BECOME A DRY BED. 

+ WITHOUT NO. 1 DAM, CREEK BECOMES AN ARTHUR KILL 
TIDAL WASH. 

+ CREEK AREA IS LESS THAN 1% OF ARTHUR KILL 
ESTUARINE AREA. 

ARTHUR KILL. 

+ ALTERNATIVE 1 INCREASES HEAT LOAD ON ARTHUR KILL. 

+ REMOVAL OF NO. 1 DAM INCREASES AMOUNT OF OILY 
STORM WATER RUNOFF TO ARTHUR KILL. 



OTHER. 

+ ALT. 2 ADDS SALT D R I F T  AND FOG IMPACTS ON N J  
TURNPIKE AND NEWARK AIRPORT APPROACH. 

+ ALT. 3 INCREASES ELECTRIC POWER DEMAND AND USES 
LARGE VOLUMES OF POTABLE WATER. 

+ ALT. 2 AND 3 RELEASE ADDITIONAL HEAT DIRECTLY TO 
ATMOSPHERE I N  INDUSTRIALIZED AREA. 

CONCLUSION. 

RECLASSIFICATION FOR INDUSTRIAL USE I S  APPROPRIATE. 

CREEK REMAINS ON EXXON PROPERTY WITH NO P U B L I C  ACCESS. 

NO BENEFICIAL,  SOCIAL OR ECOLOGICAL EFFECTS SEEN FROM 
ELIMINATION OF EXXON' S USE. 

MORSES CREEK I S  UNIQUE - NO PRECEDENT WOULD BE 
ESTABLISHED. 





BAYWAY SITE-WIDE 
WATER BALANCE 

I 

REVISED 8/89 

OVERALL BALANCE 

Water Sources 

Ar thur  K i  1 1 
Morses Creek 

~/;r ld  U t i l  i t y  wpter( l )  
j"iu@ a Rain 

Feed 
TOTAL 

Water Discharqes 
MGD GPM r (301 MGD GPM ., d i 

145.7 101,148 Ar thur  K i  11 159.0 110,451 
6.4 4,422 Evaporat i  on/Losses/STM t o  ATM 1 .O 675 
3.0 2,111 Linden-Rose1 l e  Sewerage Auth. 0.1 6 0 
5.2 3,619 PSE&G Steam B l  owdown 0.2 107 

<O. 05 15 I n t e n t i o n a l  Wasting 
160.3 111,315 Products 

TOTAL 

DETAIL ON WATER SOURCES 

Source Use 
Ar thur  K i  11 Process Water 

Once-Through Cool ing 
TOTAL 

U t i l i t y  
Water 

Morses Creek 

Rain 

San i ta ry  Uses 
Process Water* 
Steam Generation 
Cool i n g  Tower ~ a k e - u p  

TOTAL 

Treated Water* 
Process Water (Raw) 
Wet Gas Scrubber Make-Up 
Cool i n g  Water 
Steam Generation 

TOTAL 

Feed N/A 

Contaminated (Treated) 
Clean - Segregated 

TOTAL 

MGD G PM 

1.14 792 
0.18 124 
0.63 438 Note 3 
2.88 1,998 N o t e 4  
1.54 1.070 N o t e 5  
6.4 4,422 

*Not i nc lud ing  steam generat ion. 



DETAIL ON WATER SOURCES - 
D i  scharae Source MGD GPM 

#1 Dam (DSN 001) Cool i ng Tower B l  owdown t .05 20 
Once-Through Cool i n g  (Fresh) 2.9 1,998 
Once-Through Cool i ng (Sa l t )  143.8 99,861 
Treated Waste Water (DSN 002) 7.7 5,344 Note 6 
Clean Rainwater 4.6 3; 228 

TOTAL 159.0 110,451 

Evaporat i on/Steam Steam t o  ATM 
Exhaust & Miscel -  Cool i na Tower ( Fresh) 
1 aneous Losses Wet ~ a i  ~ c r u b b i r  

TOTAL 

To Pub1 i c Serv ice Gas Morses Creek Water 
& E l e c t r i c  f o r  Steam U t i l i t y  Water 

TOTAL 

To Linden-Rosel le San i ta ry  Waste 
Sewerage A u t h o r i t y  

I n t e n t i o n a l  Wasting BIOX DAF U n i t  

Products N/A 

DETAIL ON WATER SOURCES TO 
WASTE WATER TREATMENT PLANT 

i 

F a c i l i t y  Source 
Ref inery  A r thu r  K i  1 1 

( inc ludes  t l  GPM Morses Creek - Raw 
from o f f s i t e  Morses Creek - Treated 
company f a c i l  i t i e s )  Steal11 

U t i l i t y  
Feed 
Rain 

East Side Chem Plant  A r thu r  K i  11 
Morses Creek - Raw 
Morses Creek - Treated 
Steam 
U t i l i t y  
Rain 

0.9 - 642 
1.7 1,170 Note 7 

MGD - 
1.65 
0.81 
1.14 
0.77 
1.14 
0.01 
0.38 - 

SUB-TOTAL 5.9 

.06 
SUB-TOTAL 0.2 

GPM 
1,145 

562 Note 8 
792 
532 Note 9 
792 Note 8 

10 N o t e 1 0  

- - 
15 
65 Note 9 



DETAIL .ON WATER SOURCES TO 
WASTE WATER TREATMENT PLANT (Cont ' d. ) 

-4 

Fac i  1 i t v  Source 
West S ide  Chem P l a n t  A r t h u r  K i  11 

( i nc l udes  -7 GPM Morses Creek - Raw 
f rom Bayonne P lan t )  Morses Creek - Trea ted  

Steam 
U t i l i t y  
Rain 

Linden Research U t i l i t y  
Steam 
Rain 

MGD - - GPM 
0.20 142 
- - - - Note 8 

0.27 185 
0.07 50 Note 9 
0.55 380 Note 8 
0.11 - 7 6 

SUB-TOTAL 1.2 833 

0.01 - 5 - 
SUB-TOTAL 0.4 245 

TOTAL 7.7 5,344 Note. 6 

Note 1: U t i l i t y  wa te r  i s  purchased f rom E l i zabe th town Water Company. 

Note 2: Inc ludes  250,000 GPD f rom Research. 

Note 3: Scrubber purge (0.67 MGD) and evapora t ion  (0.4 MGD) 1 ess COB b l  owdown 
(0.23 MGD) ; made up by raw wate r  ( .63 MGD) and u t  i 1 i t y  water  ( .21 MGD) . 

Note 4: U t i l i t y  a i r  compressors. 

Note 5: 528 GPM t o  PSE&G and 542 GPM t o  Bayway wate r  t r e a t i n g  p l a n t s .  

Note 6: Inc ludes  0.56 MGD contaminated ra i nwa te r .  

Note 7: 107 GPM blowdown; 1,063 GPM re tu rned  as steam. 

Note 8: I nc l udes  p o r t i o n  o f  0.67 MGD Wet Gas Scrubber purge; see Note 3. 

Note 9: Steam i s  produced f rom bo th  u t i l i t y  and t r e a t e d  wate r  f rom Morses Creek 
a t  b o t h  Exxon and PSE&G. 

Note 10: Feed a t  15 GPM minus 5 GPM produc ts  = 10 GPM t o  WWTP. 

General Note: A l l  d a t a  based on 7/1/88 - 6/30/89 t i m e  per iod .  

HVH/vo b 
August 21, 1989 
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MEMORANDUM ON APPROPRIATE WATER USE CLASSIFICATION 

FOR MORSES CREEK - EXXON BAYWAY REFINERY 

DATED: AUGUST 22, 1989 



Introduction. 

Morses Creek is the subject of a hearing pending before 
the New Jersey Department of Environmental Protection ("DEP") as 
to what classification should be given to it for water use 
purposes. The creek is located entirely within Exxon's Bayway 
~efinery in Linden, New Jersey. The classification of Morses 
Creek is intimately related to the surface water discharge 
permit for the Bayway facility which is currently up for 
renewal. The creek is currently used only for industrial 
purposes in the discharge of Exxon's cooling water, treated 
process water and storm water runoff during wet weather. Its 
physical characteristics and historical background make it 
unique from other bodies of water. The assignment of uses to 
~orses Creek is controlled by the federal regulation 40 C.F.R. 
131.10. An analysis of what classification is appropriate 
demonstrates that discontinuance of the present use of Morses 

Description and History of Morses Creek 

I 

Morses Creek is a small tidal inlet from the Arthur Kill 
located entirely within the confines of the Exxon Bayway 
Refinery in Linden, New Jersey. Since the inception of the 
Bayway Refinery in 1909, Morses Creek has been used to return 
water pumped in from the Arthur Kill to cool process equipment. 
The noncontact cooling water is discharged between two dams 
which were constructed on the creek in 1922. Upstream, No. 2 
Dam impounds fresh water to be used in the process operation. 
Treated process water from Baywayts Waste Water Treatment 
Facility is also discharged below No. 2 Dam. The discharge of 
cooling water and the treated process water constitutes over 99% 
of the dry weath'er flow of Morses Creek at this point. No. 1 
Dam located downstream, near the mouth of Morses Creek, prevents 
tidal flow upstream and controls the discharge of the combined 
cooling and process waters. Both discharges are strictly 
monitored for toxics and other pollutants. 

Creek would result in detriment to the environment without any 
corresponding benefit. The cost of implementing such change 
would be of such magnitude to even question the viability of 
continued refinery operations. 

In 1927, Exxonts predecessor obtained a rant to the bed 
of Morses Creek from the State of New Jersey. (13 This conveyed 
to Exxon the interests of the State to the tidal waters and the 
lands which they cover. Schultz v. Wilson, 44 N.J. Super. 591 
(App. Div. 1957). In 1938, the dams were formally approved by 
the State Water Policv Commission. (2) In 1938, Morses Creek 
was declared to be no;-navigable by the U. S. ~ r m ~  Corps of 
Engineers 500 feet upstream from its mouth. (3) Portions of 

(1) Exhibit 1, Grant to Morses Creek (1927) 
(2) Exhibit 2, letter from State Water Policy Commission (1938) 
(3) Exhibit 3, letter from Corps of Engineers 



t h e  o r i g i n a l  c r e e k  bed were r e l o c a t e d  t o  accomodate c o n s t r u c t i o n  
on t h e  N e w  J e r s e y  Turnpike  i n  1967.  ( 4  ) Thi s  r e l o c a t i o n ,  
t o g e t h e r  w i t h  s h e a t h i n g ,  p e r i o d i c  d r edg ing  and t h e  f u n c t i o n i n g  
of t h e  two dams have t r ans formed  t h e  c r e e k  i n t o  a  d i s c h a r g e  
c a n a l ,  which i s  an  i n t e g r a l  p a r t  of  Exxon's wa t e r  t r e a t m e n t  
f a c i l i t y .  Two booms have been c o n s t r u c t e d  between t h e  dams t o  
c o n t a i n  any s p i l l s  w i t h i n  t h e  r e f i n e r y  o r  any l e a k s  w i t h i n  t h e  
p rocess  equipment.  There  i s  a l s o  l o c a t e d  w i t h i n  t h i s  segment a  
pumping s t a t i o n  t o  p rov ide  w a t e r  f o r  Exxon's  i n - p l a n t  f i r e  
f i g h t i n g  b r i g a d e .  

Ecological Data on Morses Creek. 

The f i s h  s t u d i e s  conducted  on Morses Creek demons t ra te  
t h a t  it i s  an un favo rab l e  h a b i t a t  f o r  a q u a t i c  b i o t a .  Un t r ea t ed  
coo l i ng  wa t e r  pumped i n  from t h e  Ar thu r  K i l l  makes up over  90% 
of t h e  d r y  wea ther  f low i n  Morses Creek. The Ar thu r  K i l l  h a s  
been i nc luded  by t h e  DEP a s  a  3 0 4 ( 1 )  " s h o r t  l i s t "  w a t e r  segment 
i n  acknowledgment of i t s  d i s t r e s s e d  c o n d i t i o n .  T h i s  poor w a t e r  
q u a l i t y ,  t o g e t h e r  w i t h  an  u n n a t u r a l  h a b i t a t  formed by shea thed  
bulkhead banks and s c a r c e  a q u a t i c  v e g e t a t i o n  between two dams, 
r e s u l t s  i n  minimal a q u a t i c  a c t i v i t y .  Based on p r i o r  s t u d i e s ,  
t h e  a q u a t i c  community above No. 1 Dam i s  a lmos t  e x c l u s i v e l y  t h e  
mummichog, a  s m a l l  and i n s i g n i f i c a n t  s p e c i e s .  Below No. 1 Dam, 
t h e  mummichog i s  a g a i n  t h e  dominant  f i s h ,  a long  w i t h  t h e  g r a s s  
shrimp and t h e  sand shrimp.  The more v a r i e d  f i s h  l i f e  found i n  
t h e  Ar thu r  K i l l  w i l l  n o t  be  a d v e r s e l y  a f f e c t e d  by t h e  plume from 
Morses Creek. ( 5 )  A s t u d y  completed i n  Au u s t ,  1989 conf i rms  
t h a t  t h e s e  c o n d i t i o n s  remain unchanged. (67  

Morses Creek i s  sur rounded  by i n d u s t r i a l i z e d  a r e a s  which 
e l i m i n a t e s  any p o t e n t i a l  f o r  secondary  c o n t a c t  r e c r e a t i o n .  (7) 
The s a l i n i t y  o f  t h e  wa t e r  n e g a t e s  i t s  u s e  a s  a  p u b l i c  o r  
a g r i c u l t u r e  w a t e r  supp ly .  

The s t u d i e s  which have been  performed and a v i s u a l  
o b s e r v a t i o n  o f  t h e  c r e e k  c l e a r l y  demons t ra te  t h a t  no  u s e  of t h e  
c r eek ,  o t h e r  t h a n  f o r  i n d u s t r i a l  pu rpose s ,  i s  e i t h e r  e x i s t i n g  o r  
a t t a i n a b l e .  

Regulatory History. 

The i s s u e  of t h e  u s e  of  Morses Creek f o r  Exxon's 

( 4 )  E x h i b i t  4 ,  Agreement w i t h  N e w  J e r s e y  Turnpike  A u t h o r i t y  
( 5 )  E x h i b i t  5 ,  T r a n s c r i p t  of  t e s t imony ,  P u b l i c  Hear ing on 

Proposed S u r f a c e  Water Q u a l i t y  S t anda rds ,  June  8 ,  1985,  
pg.  23 t o  34. 

( 6 )  E x h i b i t  6 ,  S tudy Environmenta l  Consu l t ing  S e r v i c e s ,  August ,  
1989 

( 7 )  E x h i b i t  5 ,  pg. 27, 32 .  



industrial purposes began with the inception of the federal 
NPDES program in the early 1970's. EPA in acting upon Exxon's 
application for a discharge permit recognized the impracticality 
of forcing Exxon to construct another discharge conveyance. A 
draft permit was issued reco nizing the Arthur Kill as the 
receiving body of water. (87 In December, 1974, New Jersey 
amended its Surface Water Quality Standards. The Tidal Portion 
of Morses Creek was classified as TW-3 waters. (9) No other 
portion of Morses Creek was classified. Nontidal tributaries to 
Morses Creek were classified as FW-3. The thermal criteria 
placed a limitation of 85 degrees F. during June through August 
with a maximum increase of 1.5 degrees F. in ambient. The 
temperature was to be measured outside the designated mixing 
area. (lo) Under NPDES regulations, New Jersey certified to 
EPA that Exxon's discharge had to meet its water quality 
standards in Morses Creek. Exxon's NPDES Permit was revised to 
reflect this. Acting upon Exxon's petition for relief, the DEP 
conducted an extensive public hearing which resulted in the 
reclassification of the Tidal Portion of Morses Creek as 
TW4(a). 

The amendment was approved by Gerald M. Hansler, 
Regional Administration of the EPA on February 6, 1976. (I2) 
After ensuing litigation between EPA and PIRG was privately 
settled by those parties, the EPA, on A ril 24, 1980, rescinded 
this approval on procedural grounds. (y3) Exxon's suit against 
the EPA to enjoin the revocation was stayed and ultimately 
administratively dismissed because the State of New Jersey was 
affording Exxon an administrative hearing on the proposed 
reclassification of Morses Creek. (14) After public hearing on 
this and other amendments to the Water Quality Standards, Exxon 
was granted a separate hearing to determine this issue. The 
present status was to be maintained until the issue was 
resolved. (15) The revision proposed in 1980 would have 
classified the Tidal Portion of Morses Creek as TW-3 and Morses 
Creek and its tributaries as FW-2 Nontrout. The only 
temperature criteria was to be that the water temperature shall 
not be greater than 90 degrees F. measured at No. One Dam. (17) 
Even this proposal recognized that forcing Exxon to discontinue 
use of the creek would create a patently absurd situation. (I8) 

(8) Exhibit 7, NPDES Draft Permit (1974) 
(9) Exhibit 8, 1974 Amendments to SWQS, pg. 59, 60. 
(10) Exhibit 8, pg. 24. 
(11) Exhibit 9, Opinion of Commissioner Bardin 
(12) Exhibit 10, letter of G. Hansler, February 6, 1976 
(13) Exhibit 11, letter of C. Warren, April 24, 1980 
(14) Exhibits 12 and 13, motion and Brief of EPA - 

Exxon v. Costle, March, 1980, letter of C. Warren, 
April 9, 1980 

(15) Exhibit 14, letter of Douglas Clark, July 23, 1980 
(16) Exhibit 15, 1980 Amendments to SWQS pg. I1 57, 77. 
(17) Exhibit 15, pg. 27. 
(18) Exhibit 16, Letter of Arnold Shiffman, February 11, 1980 



The h e a r i n g  g r a n t e d  t o  Exxon i n  1980 by t h e  DEP h a s  never  been 
h e l d .  I n  1984,  t h e  DEP proposed  r e v i s i o n s  t o  i t s  Water Q u a l i t y  
s t a n d a r d s .  Morses Creek w a s  d e s i g n a t e d  a s  FW-2 Non-Trout, 
SE-3. The SE-3 g e n e r a l  c l a s s i f i c a t i o n  r e p l a c e d  TW-3. The 90 
d e g r e e s  F. t h e r m a l  l i m i t a t i o n  f o r  Morses Creek w a s  d e l e t e d  s o  
t h a t  t h e  t h e r m a l  l i m i t a t i o n  would be 85 d e g r e e s  F. d u r i n g  J u n e  
through August ,  w i t h  a maximum i n c r e a s e  o f  1.5 d e g r e e s  F. 
I n  J a n u a r y  1985, Exxon appeared  a t  t h e  p u b l i c  h e a r i n g  on t h e  
p r o p o s a l s  and p r e s e n t e d  t e s t i m o n y  which i n c l u d e d  t h e  f a c t  t h a t  
t h e  h e a r i n g  g r a n t e d  t o  it by t h e  DEP had n e v e r  been h e l d .  One 
o f  t h e  DEP p a n e l  members s t a t e d  t h a t  i n  o r d e r  t o  have t h e  i s s u e  
hea rd ,  Exxon s h o u l d  p e t i t i o n  t h e  DEP f o r  a r e c l a s s i f i c a t i o n  of  
Morses Creek i n  accordance  w i t h  t h e  DEP and EPA r e g u l a t i o n s  on  
t h i s  p rocedure .  ( 20 ) Exxon f i l e d  a c o n d i t i o n a l  a p p l i c a t i o n  f o r  
r e c l a s s i f i c a t i o n  which i n c l u d e d  t h e  endorsement  of t h e  Linden 
C i t y  Government. Again,  Exxon was g r a n t e d  a s e p a r a t e  h e a r i n g  o n  
t h i s  i s s u e .  (21) I n  1988,  t h e  e x a c t  same s c e n a r i o  w a s  
r e p e a t e d .  ( 2 2 )  To d a t e ,  no  h e a r i n g  on t h e  c l a s s i f i c a t i o n  o f  
Morses Creek h a s  e v e r  been h e l d .  

Compliance with Proposed Requlation. 

The 85 d e g r e e s  F.  t h e r m a l  l i m i t a t i o n ,  w i t h  no 
o p p o r t u n i t y  f o r  d i s s i p a t i o n  i n  a mixing zone ,  o p e r a t e s  
e f f e c t i v e l y  as a n  e f f l u e n t  l i m i t a t i o n .  Due t o  t h e  volume of  
c o o l i n g  water i n v o l v e d  and t h e  h i g h  t e m p e r a t u r e  of  t h e  i n t a k e  
w a t e r ,  compl iance  w i t h  t h e  l i m i t a t i o n  c a n  b e  a c h i e v e d ,  i f  a t  
a l l ,  o n l y  by d r a s t i c  r e v i s i o n s  i n  Exxon's  p r o c e s s  o p e r a t i o n s .  
The r e v i s i o n s  are d e s c r i b e d  i n  t h e  a l t e r n a t i v e s  set f o r t h  
below. 

Compliance w i t h  l i m i t a t i o n s  o t h e r  t h a n  t h e r m a l  are a l s o  
rendered  i m p o s s i b l e  due  t o  t h e  man made and n a t u r a l  c o n d i t i o n s  
e x i s t i n g  i n  t h e  c r e e k .  A s  s t a t e d  p r e v i o u s l y ,  t h e  c r e e k  i s  used  
as a n  i n t e g r a l  p a r t  o f  Exxon's  t r e a t m e n t  sys tem f o r  o i l  
con ta inment  and r e c o v e r y .  T h i s  r e s u l t s  a t  t i m e s  i n  t h e  p r e s e n c e  
o f  a n  o i l  sheen  on t h e  c r e e k  j u s t  u p s t r e a m  of  t h e  booms where 
f u g i t i v e  o i l  i s  c o n s o l i d a t e d  and  removed p r i o r  t o  d i s c h a r g e  o v e r  
#1 D a m .  I t  h a s  a l s o  been p o i n t e d  o u t  t h a t  d r y  w e a t h e r  f low i n  
Morses Creek c o n s i s t s  of  90% u n t r e a t e d  A r t h u r  K i l l  w a t e r ,  which 
i s  a 3 0 4 ( 1 )  s h o r t  l is t  segment.  Thus, it is  i m p o s s i b l e  f o r  
Morses Creek t o  have better q u a l i t y  w a t e r  t h a n  t h e  A r t h u r  K i l l  
which is  i t s  predominant  s o u r c e .  Even a b s e n t  t h e  t h e r m a l  

( 1 9 )  E x h i b i t  1 7 ,  1985 Amendments t o  SWQS 
( 2 0 )  E x h i b i t  6 ,  pg. 50 
( 2 1 )  E x h i b i t  1 8 ,  Response t o  p u b l i c  comments, pg. 62 
( 2 2 )  E x h i b i t  1 9 ,  1988 proposed Amendments t o  SWQS 

E x h i b i t  20, Exxon s u b m i t t a l  1988 



problem, Exxon's use of water from the Arthur Kill makes 
attainment of surface water quality standards in Morses Creek 
not feasible. 

Finally, the Department has requested that Exxon conduct 
dilution studies in Morses Creek. Aside from Exxon's industrial 
cooling water and treated wastewater flow, additional dry 
weather flow in the creek above #1 Dam is zero and, thus, any 
dilution study is meaningless. 

Current EPA Requlations on Designation of Water U s e s .  

The EPA regulations have been modified since Exxon first 
submitted its conditional request for reclassification. Under 
Section 131.10(g), a state may remove a designated use, which is 
not an existing use, where certain conditions prevent the 
attainment of that use. (23) These include the existence of 
dams, diversions, lack of flow and natural and human caused 
conditions. It is without question that the designated uses set 
forth in Section 131.10(a), other than industrial, are not 
existing in Morses Creek. It is also easily demonstrated that 
attainment of any use other than industrial is not feasible or 
cannot be done without causing more environmental damage to 
correct than to leave in place. Designation of the use of 
Morses Creek as industrial is consistent with regulations which 
have been adopted in many other states. (Z4) Treating it as a 
Discharge Canal is consistent with the EPA "Blue Book." (25) 

Alternative Systems. 

Various systems have been described for possible 
compliance with thermal limitations in Morses Creek in previous 
submittals by Exxon. These systems possess no capability for 
removal of pollutants, other than heat. Even if they were to be 
put in place, attainment of water quality standards on Morses 
Creek could not be achieved. The cooling water is pumped in 
from the Arthur Kill, which has been designated under Section 
304(1) of the Federal Clean Water Act as a stream which does not 
meet water quality standards. Therefore, attainment of these 
Standards cannot be met in a flow consisting principally of 
discharge of these cooling waters. 

(23) Exhibit 21, EPA Regulation 40 C.F.R. 131.10. 
(24) Exhibit 22, Survey of States with Industrial Use - 

Classifications. 
(25) Exhibit 23, Water Quality Criteria, Report of the 

Committee on National Academy of Engineering, ~ashington, 
D. C., 1972, EPA R. 3-73.003 March, 1973. 



1. Construction of alternate discharge canal parallel 
to the creek to transmit all of the Refinery's 
discharges to the Arthur Kill. 

The cost estimate of this construction was fifty 
million dollars in 1985. This diversion would render no benefit 
to the ecology as the impact on the Arthur Kill as the receiving 
body would be the same. (26) In fact, if a closed piping 
system is used, the thermal impact will be greater as the 
cooling effect of the passage of the discharge water along 
Morses Creek would be lost. A detriment would occur as the 
discontinuance of the discharges would leave the creek bed 
periodically dry with exposure of the silted bottom. The use of 
the containment booms on the creek would also be lost and the 
pumping station for emergency water rendered inoperable. 

2. Conversion to recycle coolinq water system. 

This would require the installation of additional 
cooling towers which would entail the addition of corrosion 
inhibitive chemicals and create additional salt drift. The same 
ecological detriment as present in Alternative One above would 
occur as the discharge of cooling and process waters would be 
discontinued. The estimated cost would be approximately 
$70,000,000. (27) 

3. Conversion to an air coolinq system. 

Conversion to air cooling would involve 
essentially the same environmental considerations as installing 
recycled cooling water. These would be the dry creek bed, the 
stagnant water condition and loss of containment system. It 
would require extensive retrofitting, would be energy intensive 
and economically prohibitive, as the cost estimate would be 
approximately the same as recycled water cooling. (28) 

4. Spray cooling system. 

This would require the intensive use of 
pressurized spray cooling or the use of multiple floating 
coolers in the water segment. It would entail dredging of the 
creek to a depth of ten feet which would create dredged soil 

(26) Exhibit 5, pg. 21, 22, Exhibit 9, pg. 7 
(27) Exhibit 5, pg. 39, 40 
(28) Exhibit 5, pg. 41, 42 



disposal problems. It would require as much as 900,000 kilowatt 
hours per day of energy during the four hot weather months when 
power usage becomes critical. The oil recovery system in the 
creek would no longer be effective. The estimated cost would be 
a $12,000,000 capital outlay with high operating costs. (29) 

5 .  Dilution of discharge waters by pumping additional 
waters from the Arthur Kill. 

The installation of additional pumps at the Arthur 
Kill to dilute the discharge waters on their entrance to Morses 
creek would cost $20,000,000. This method would not work when 
the temperature of the intake waters exceeds or approaches the 
thermal maximum. It would create an additional power demand and 
would involve all the environmental problems associated with the 
recirculation of a calculated flow of 260,000,000 gallons per 
day. (30) 

These alternative systems have been reviewed and 
updated. Compliance with limitations on pollutants, other than 
heat, dictate that systems Nos. 4 and 5 which entail same 
continued use of the creek are no longer even theoretically 
viable. 

Current Analysis of Alternative Systems. 

Recent developments in Federal/State Permitting 
Strategies and Water Quality Standards development, such as the 
1987 Amendments to the Water Quality Act, proposed Federal 
stormwater permitting requirements and EPA guidance on use of 
both chronic and acute whole effluent toxicity testing have 
caused Exxon to re-evaluate the viability of the historical 
options in terms of achieving total regulatory compliance 
consistent with the SE-3 designation for Morses Creek. 

As has been previously stated, the Arthur Kill is a 
304(1) short listed stream, and as such does not meet water 
quality standards due to toxics. Therefore, it is improbable 
that a stream consisting of 90% untreated Arthur Kill water (the 
cooling water portion of the discharge to Morses Creek) would 
meet toxic standards. Additional concerns are   is solved Oxygen 
and Total Residual Oxidants. Since the Wastewater Treatment 
Plant accounts for 10% of stream flow, it would have to show 

(29) Exhibit 5, pg. 40 
(30) Exhibit 5, pg. 41, 42 



no acute or chronic bioassay sensitivity whatsoever to be in 
compliance. The presence of localized oil sheens at the oil 
recovery containment booms also preclude compliance. Lastly, as 
previously described, the thermal limitation of 85 degrees F, 
with no mixing zone opportunity, amounts to an insurmountable 
obstacle to compliance with SE-3 Water Quality Standards. 

Thus, the only option available would be similiar to 
those earlier alternatives, which involve the complete removal 
of all Exxon discharges to Morses Creek. Three alternative 
configurations are being examined. All three are being designed 
consistent with current engineering practice of eliminating 
ditches and minimizing in-ground facilities. The facilities are 
being evaluated with total treatment of site point source storm 
run-off up to a 15 year return frequency storm, consistent with 
proposed Federal Regulations. These alternatives are described 
below: 

Alternative 1 -- Retention of Once-Through Cooling System 

In this configuration, massive above ground concrete 
oil/water separators would be constructed with a capacity of 200 
MGD. An off-line 100 million gallon lined stormwater retention 
surface impoundment would also be required. Additionally, a 
complex thermal diffuser system would need to be installed in 
the Arthur Kill. The natural convective cooling of Morses Creek 
prior to discharge to the Kill would be lost under this scenario. 

Alternative 2 -- Use of Salt Water Cooling Towers 
This option would trade off the complexity of the 

required thermal diffuser and the size of the required oil/water 
separators with construction of large scale salt water cooling 
towers. 

Alternative 3 -- Maximum Use of Air-Fin Coolers with 
Remaining Heat Load to Fresh Water Coolinq Towers 

This option would minimize use of water for cooling by 
using Air Fin coolers located at the process units wherever 
practical. The remaining heat removal would be accomplished 
with fresh water cooling towers to eliminate the problems 
associated with salt water cooling towers. Blowdown from the 
fresh water cooling towers would be processed in the existing 
wastewater treatment plant. 



Environmental Impact 

Effect on Morses Creek 

Absent  removal of  #1 Dam, Morses Creek would, f o r  t h e  
most p a r t  o f  t h e  y e a r ,  b e  a d r y  c r e e k  bed. During s i g n i f i c a n t  
r a i n s ,  #2 Dam would over f low and d u r i n g  e x c e p t i o n a l l y  h i g h  t i d e s  
#1 Dam would overf low.  I n  b o t h  c a s e s ,  t h i s  would c r e a t e  a 
s t a g n a n t  w a t e r  impoundment which would e v a p o r a t e  o r  d i s c h a r g e  t o  
t h e  sha l l ow  ground w a t e r  a q u i f e r .  

I f  #1 Dam were removed, Morses Creek would become a 
t i d a l  wash w i t h  an  exposed c r e e k  bed du r ing  low t i d e s ,  and 
minimal a b i l i t y  t o  s u p p o r t  any b i o t a .  Water q u a l i t y  would b e  
lower o r  e q u a l  t o  t h a t  of  t h e  Ar thu r  K i l l  s i n c e  t h e  K i l l  would 
be  t h e  predominant  s o u r c e  o f  w a t e r ,  y e t  w i t h  less mixing and 
renewal .  A s  s t a t e d  i n  t h e  l a t e s t  s t u d y ,  Morses Creek 
c o n s t i t u t e s  less t h a n  1% o f  t h e  e s t u a r i n e  a r e a  o f  t h e  K i l l ,  and 
a t o t a l l y  i n s i g n i f i c a n t  p o r t i o n  o f  t h e  Newark Bay/Rar i tan  Bay 
e s t u a r y .  

Effect on the Arthur Kill 

A l t e r n a t i v e  #1 would i n c r e a s e  t h e  h e a t  l o a d  t o  t h e  
Ar thur  K i l l ,  s i n c e  t h e  e v a p o r a t i v e  c o o l i n g  now o b t a i n e d  from' 
Morses Creek would b e  l o s t .  There  would be  no less p o l l u t a n t  
l oad  d i s c h a r g e d  t o  t h e  K i l l ,  s i n c e  a l l  c o o l i n g  w a t e r  o r i g i n a t e s  
from t h e  K i l l  and t h e  Wastewater Treatment  P l a n t  e f f l u e n t  l o a d  
would s t i l l  go t o  t h e  K i l l .  I f  a c o o l i n g  tower  a l t e r n a t i v e  w e r e  
used,  t h e  p o l l u t a n t  l oad  would i n c r e a s e  s i n c e  chemica l  a d d i t i v e s  
would be n e c e s s a r y  f o r  p roper  c o o l i n g  tower o p e r a t i o n .  

The s u b s t i t u t i o n  o f  a n  o i l - w a t e r  s e p a r a t o r  f o r  t h e  
c u r r e n t  o i l  r e cove ry  and skimming f a c i l i t y  now i n  Morses Creek 
would r e n d e r  less e f f e c t i v e  c o n t r o l s  f o r  keeping o i l  o u t  o f  t h e  
Ar thur  K i l l .  I f  #1 Dam w e r e  removed, o i l  s p i l l s  which reached 
t h e  c r e e k  would n o t  be  d e a l t  w i t h  a s  e f f e c t i v e l y  a s  now. I n  
a d d i t i o n ,  h i g h l y  o i l  contaminated  s t o rm  run-off  from t h e  New 
J e r s e y  Turnpike ,  which i s  now c o n t a i n e d  by Exxon skimming 
f a c i l i t i e s ,  would p a s s  d i r e c t l y  t o  t h e  Ar thu r  K i l l ,  a s  would 
o i l y  s torm run-off  from t h e  C i t y  of Linden d r a i n a g e  b a s i n  d u r i n g  
#2 Dam over f low e v e n t s .  

Other Environmental Impacts 

A l t e r n a t i v e  2 would f u r t h e r  i n t r o d u c e  s a l t  d r i f t  and 
fog ,  p o t e n t i a l l y  c aus ing  c o r r o s i o n  and v i s i b i l i t y  problems bo th  
i n  t h e  r e f i n e r y ,  on t h e  New J e r s e y  Turnpike  and t h e  a v i a t i o n a l  
approach t o  Newark A i r p o r t .  



A l t e r n a t i v e  3 would r e q u i r e  s u b s t a n t i a l  a d d i t i o n a l  
e lec t r ic  power r e q u i r e m e n t s ,  w i t h  t h e  p o l l u t i o n  a t t e n d a n t  t o  t h e  
g e n e r a t i o n  o f  t h a t  a d d i t i o n a l  e lec t r i c  power. I t  would a l s o  u s e  
v e r y  h i g h  q u a n t i t i e s  of  p o t a b l e  w a t e r  f o r  a n  i n d u s t r i a l  u s e  f o r  
which t h a t  q u a l i t y  o f  w a t e r  i s  n o t  n e c e s s a r y ,  s i n c e  
E l i zabe th town Water would b e  t h e  o n l y  a v a i l a b l e  s o u r c e  of 
a d d i t i o n a l  f r e s h  water. 

Both a l t e r n a t i v e s  2 and 3 would d i r e c t l y  r e l e a s e  
a d d i t i o n a l  h e a t  t o  t h e  a tmosphere  i n  a n  a l r e a d y  h i g h l y  
i n d u s t r i a l i z e d  a r e a ,  i n s t e a d  of u s i n g  t h e  A r t h u r  K i l l  t o  s l o w l y  
r e l e a s e  h e a t  i n  a  min imal ly  e n v i r o n m e n t a l l y  impac t ing  manner. 

Cost Impacts 

Scoping c o s t s  t o  t h e  t h r e e  c u r r e n t  a l t e r n a t i v e s  a r e  
b e i n g  developed.  The s i m p l e r  p r e v i o u s l y  p r e s e n t e d  a l t e r n a t i v e s  
had c o s t s  e s t i m a t e d  a t  $40,000,000 t o  $70,000,000. P o t e n t i a l  
c o s t s  w i t h  e s c a l a t i o n  from t h e  e a r l i e r  estimates a r e  i n  t h e  
r a n g e  o f  $75,000,000 t o  $100,000,000.  

Attainment Analysis 

A s  s t a t e d  p r e v i o u s l y ,  t h e  w a t e r  q u a l i t y  o f  Morses Creek 
would n o t  improve a s  a  r e s u l t  of  t h e s e  h i g h  e x p e n d i t u r e s  t o  ' 

i n s t a l l  f a c i l i t i e s  w i t h  an  o v e r a l l  n e g a t i v e  env i ronmenta l  
impact .  Morses Creek would s t i l l  remain  c o m p l e t e l y  on Exxon 
p r o p e r t y  w i t h  no  p u b l i c  a c c e s s .  I t  would s t i l l  have  embankments 
c o n s i s t i n g  p r i m a r i l y  of bu lkheads  and r i p r a p .  A l l  o f  t h e  
env i ronmenta l  d e t r i m e n t s  d e s c r i b e d  i n  t h e  e a r l i e r  a l t e r n a t i v e s  
from t h e  d i s c o n t i n u a n c e  of  t h e  Exxon d i s c h a r g e  i n  t h e  c r e e k  
would b e  p r e s e n t .  No b e n e f i c i a l ,  s o c i a l  o r  e c o l o g i c a l  impac t s  
a r e  f o r e s e e a b l e  from t h e  e l i m i n a t i o n  o f  Exxon d i s c h a r g e s  t o  
Morses Creek. There  are no o t h e r  e x i s t i n g  u s e s  i n  t h e  c r e e k ,  
n o r  would any o t h e r  b e  a t t a i n e d  w i t h o u t  major  d i s r u p t i o n  i n  
Bayway's o p e r a t i o n  and t h e  c r e a t i o n  of  s i g n i f i c a n t  env i ronmenta l  
harm. 

CONCLUSION 

The c l a s s i f i c a t i o n  of  Morses Creek f o r  i n d u s t r i a l  u s e  
would b e  a n  a p p r o p r i a t e  e x e r c i s e  o f  t h e  d i s c r e t i o n  p l a c e d  i n  t h e  
s t a t e s  by  40 C ~ F . R .  S e c t i o n  131.10. The g r a n t  o f  t h e  c r e e k  t o  
Exxon by t h e  S t a t e ,  t h e  e x i s t e n c e  of  t h e  dams and o t h e r  p h y s i c a l  
f e a t u r e s  make ~ o r s e s  Creek s o  u n i q u e  t h a t  no  p r e c e d e n t  would b e  
e s t a b l i s h e d  f o r  o t h e r  s i t u a t i o n s .  
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INTRODUCTION 

Environmental Consulting Services, Inc. (ECSI), under contract 
with Exxon Co., USA, conducted a biological survey on July 11, 1989 
to characterize the biota of lower Morses Creek. The study 
emphasized two indicator/profile biotic communities, fishes and 
macroinvertebrates. To provide a basis for comparison, sampling was 
also conducted in the Arthur Kill in an area proximal to the 
confluence of Morses Creek. 

This report presents the findings of this study and provides a 
qualitative appraisal of the utilization and relative value of Morses 
Creek. 

STUDY AREA DESCRIPTION 
/ 

Briefly, Morses Creek is a small (< 5 km) tributary stream of 
the Arthur Kill (Fig. 1). Two dams are located along its length; 
these are situated about 300 m and 1.6 km from the creek mouth. The 
area between the dams serves as the receptacle for Exxon refinery's 
cooling water and treated process waste water discharges, which make 
up 99 percent of dry creek flow. Virtually all of the shoreline of 
Morses Creek has been modified by bulkheads or riprap. The bottom 
sediment consists mostly of soft, black mud. Although some littoral 
areas are present, most of the creek has steep-sided banks; no 
aquatic macrophytes are present. Above No. 1 Dam, the water depth is 
less than 2 m. 

The Arthur Kill is a narrow tidal strait connecting the Kill 
Van Kull and Raritan Bay. It is approximately 20 km in length, 
averages 0.5 km in width, and has a dredged shipping channel 11 m in 
depth. The land contiguous to the Arthur Kill is heavily 
industrialized. Much of the natural littoral and wetland habitats of 
the Arthur Kill have been eliminated by dredging, bulkheading, road 
and highway construction, and landfilling operations. 

MATERIALS AND METHODS 

Sampling was conducted at five locations (Fig. 1). Within 
Morses Creek, sampling zones were located shortly below No. 2 Dam 
(MCl), above No. 1 Dam (MC2) and between No. 1 Dam and the creek 
mouth (MC3). In the Arthur Kill, two sampling stations were 
established, one opposite the mouth of Morses Creek (AK2) and the 
other approximately one mile downstream (AK1). Within the two Arthur 
Kill zones, sampling was conducted inshore (designated suffix 1) and 
offshore (suffix 2) . 

Environmental Consulting Services, Inc. 



Three gear types, i.e., bottom trawl, plankton net and bottom 
grab sampler, were employed to sample finfishes and 
macroinvertebrates at each station. The bottom trawl was a 2.7-m 
otter trawl with a net body and codend liner of 3.8 and 1.3 cm 
stretch mesh, respectively. The plankton net was a standard bridled 
0.5 m diameter, 0.5-mm mesh, conical net. Sample volume was 
determined with a General Oceanics digital flowmeter. The grab 
sampler was a Ponar model with a mouth opening of 14 x 14 cm. 
Samples were washed in a U.S. Standard Sieve No. 35 with 0.5 mm 
openings. 

RESULTS 

Sampling revealed a rather sparse aquatic fauna in that reach 
of Morses Creek between the two dams. Biotic cornunity compositions 
were essentially monospecific. Among fishes, only mummichog (E. 
heteroclitus) was represented by more than one specimen. The 
occurrence of the single golden shiner (N. crvsoleucas), collected at 
MC1 (Table I), was probably the result of overflow from impoundments 
above No. 2 Dam. Bay anchovy (A.  mitchilli) larvae, collected at MC2 
(Table 2), most likely originated from the Arthur Kill, having been 
entrained through Exxon refinery cooling system and discharged into 
Morses Creek. The macroinvertebrate community was somewhat more 
diverse. Although no planktonic forms were observed, benthic species 
collected were polychaete worms, the snail, L. vinta and the barnacle 
(Balanus). That part of Morses Creek below No. 1 Dam (zone MC3) was 
only slightly more diverse with the addition of the epibenthic blue 
crab, C. sa~idus, and sand shrimp, C. septems~inosa. 

For all communities investigated, those existing in Morses 
Creek were substantially less diverse than the analagous community in 
the proximal reach of the Arthur Kill. 

DISCUSSION 

The biota of lower Morses Creek reflects a stressed aquatic 
environment, being restricted to a few species, technically 
classified as "t~lerant~~, which are capable of utilizing poor or 
degraded environments. The Creek appears to be in an irretrievable 
state which is unfavorable for supporting a more diverse biotic 
community. As such, the biological value of the waterway is 
relatively low and could not be considered critical or important to 
the maintenance of regionally indigenous aquatic populations. 

Environmental Consulting Services, lnc. 



The loss of the Creek as available habitat to local populations 
is probably minimal. Areal measurements (by use of polar planimeter) 
show that the reach of Morses Creek below No. 2 Dam comprises an 
estimated 15 hectares of. aqueous habitat. This represents less than 
one percent of the more than 2,000 hectares of estuarine habitat 
within the Arthur Kill and obviously a much smaller percentage of 
that available within the contiguous Hudson and Raritan systems. 

EnvironmentaI Consulting Services, Inc. 



Table 1 
Numbers of fish and macroirnrertebrates taken by bottom trawl in 

Morses Creek and Arthur K i l l  on July 11, 1989. 

l!a - AK2 
MC1 Onshore Offshore Onshore Offshore - 

T-m (OC) 33.0 33.0 33.0 25.0 
Dissolved Oxygen (mg/l) 6.0 6.6 6.1 6.4 
Salinity (pyrt) 23.0 17.5 17.0 18.0 
Conductivity ( mhos) 27,000 31,500 29,500 28,000 
Seochi (inches) 35 3 6 3 0 - 
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Station 

Table 2 
Density (n/100m3) of fish eggs, larvae and 
macroinvertebrates taken by plankton net in 

Morses Creek and Arthur Kill on July 11, 1989. 

FISH EGGS 
Anchoa mitchilli 

1 & Tautosolabrus adspersus 

FISH LARVAE 
Anchoa mitchilli 
*haemides maculatus 
cvnsoCion resalis 
Unidentifiable 

MACRO- 
Mollusca 
mbpoda 
Lacuna vinta 

Anne1 ida 
Polychaeta 
Orshe1 iidae 
Polvdora spp. 
Streblospio benedicti 
Polychaeta immature 

-pods 
Cirripedia 
Balanus spp. 
Isopoda 
Edotea triloba 

-pods 
Caridea larvae 
Mysidacea 
Neamysis americana 

Environmental Consulting Services, In'c. 



2 Table 3 
Density (n/m ) o f  benthic macroinvertebrates taken by Ponar Grab 

i n  Morses Creek and Arthur K i l l  on July 11, 1989. 

Stat i o n  
Replicate No. 

MC 1 MC2 MC3 AKll AKl2 AK21 AK22 
1 2 1 2 1 2 1 2 1 2 1 2 1 2 

PHYLUM MOLLUSCA 
Class Biva lv ia  

Mya arenaria 

PHYLUM ANNELIDA 
Class Polychaeta 

Family Opheliidae 
Fami Ly spionidae 

Polydora spp. 
Streblospio benedicti 
Scolecolepides v i  r i d i s  

Family Phyllodocidae 
Eteone spp. - 

Family Nereidae 
Nereis succinea -- 
Nereis spp. 

Family Sabel lar i idae 
Sabel l a r i s  vu lgar is  

PHYLUM ARTHROPODA 
Class Crustacea 

C i  r r i ped ia  
Balanus spp. 

Malacostraca 
I sopcda 
Edotea t r i l o b a  -- 

Mysidacea 
Neomys i s amer i cana 

Decapoda 
Caridea larvae 

Fami Ly Cranginidae 
Crangon septemspinosa 

PHYLUM UROCHORDATA 
Ascidiacea 

Environmental Consulting Services, Inc. 



DEPARTMENT'OF ENVIRONMENTAL PROTECTION 
DIVISION OF WATER RESOURCES 

TRENTON. NEW JERSEY 08625 Arnold SC h i  f fman 
Director 

Mr. R.K. Al t reuter  
-Environmental Coordinator 
Exxon Company, U .S.A. 
P.O. Box 222 
Linden, New Jersey h$&-? v 

FEB 1 1 1980 
. . . ' : 

Dear Mr. Altreuter:  

This i s  i n  reply to '  your l e t t e r  of February 6 ,  1980 regarding Florses 
Creek'. Pursuant t o  the federal  regulations governing cl ass i  f ication 
of s t a t e  waters, we cannot technically support an aberrant c lass i f ica-  
t ion such as  TW-4a. However, I strongly support the position of not 
applying conventional stream requirements t o  the canal portion of 
Morses Creek. 

Please understand t h a t ,  i n  my opinion, t h i s  problem has become 
somewhat symbolic i n  the b a t t l e  over downgrading procedures. 

The environmental impact of your discharge should be measured in  
the  main t ida l  body of water below dam #I ,  not the canal. I f  
you spent mill ions of do l la rs  t o  cover the canal and made i t  a 
pipe, there would be no problem. This i s  a patently absurd 
si tuati'on . 
I f  we p e r s i s t  with a TW-4a'classification, we wil l  be challenged on 
t echn ica l i t i e s ,  and we wil l  probably lose .  I believe t h a t  the 
downgrading issue can be avoided by applying a sensible water qual i ty  , 

standard t o  the discharge from dam #I .  We believe tha t  what we are 
proposing i n  the regulations s a t i s f i e s  each of our needs. 

Please c a l l  me i f  you have any questions. 

Di rcc tor  
cc: D. Clark 

D. Mattek 



DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF WATER RESOURCES 

P a  0. BOX CW-D1B 

TRLMTON. Nrw JLRSSY omaza 
ARNOLD B C U l l f Y A N  

O l R U T O l l  

I 

Hr. David 3. Hahoney, 3r. 
Senior Counsel 
Exxon Company, U.S.A. 
9.0. Box 222. . . 
Linden, New Jersey 07036 

Re: Water Q u a l i t y  Standard 
f o r  T i d a l  P o r t i o n  o f  Horses Creek 

Dear Mr. Mahoney: 

Th is  i s  i n  response t o  your  l e t t e r  o f  June 27, 1980 i n  which you requested t h a t  
t h e  Department conduct a separate hear ing concerning t h e  water q u a l i t y  standard 
for  t h e  t i d a l  p o r t  i o n  o f  Morses Creek, Linden. 

Your request  f o r  a hear ing i s  hereby granted. We have rece ived your  p resen ta t ion  
on the ' thermal e f f e c t  o f  Exxon's discharge on t h e  Ar thur  K i l l .  May we suggest 
t h a t  a copy o f  t h a t  r e p o r t  be forwarded t o  Mr. Conrad Simon a t  EPA Region 11, 
i f  you have no t  a l ready done so. 

A t  t h i s  t ime we a re  unable t o  p rov ide  any f u r t h e r  informat i o n  concerning t h e  
hearing, however, we w i l l  be comnunicat i n g  w i t h  you again on t h i s  sub ject  i n  t h e  
very  near future.  Y t  i s  ou r  understanding, a1 so, t h a t  t h e  present s ta tus  w i l l  be 
maintained as t o  t h e  r e g u l a t i o n  o f  Exxon's discharge u n t i l  t h e  water q u a l i t y  standard 
issue i s  resolved. 

A c e r e l y  yours, 

$Up a m  
Doug1 s M. Clark 

x - ~ s s i s t a n t  D i rec to r  

BMG : b11C : a j 
.d 

Noni t o r  i n g  and Planni  ng EJems@ " ..a 
--flf: 8= eL 

4- * .  
-4- y.5;: ,,.3~, " > ", 
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JOHN W. GASTON JR., P.E. DEPARTMENT OF ENVIRONMENTAL PROTECTION DIRK C. HOFMAN, P.E. 
DIRECTOR 

DIVISION OF WATER RESOURCES 
DEPUTY DIRECTOR 

CN 029 
TRENTON, NEW JERSEY 08625 

NO\I 1 8 1983 .,d 
.**& pbfl 

flbvfi.d y'" 1 ,/do 
Exxon Company, U . S .A. 
P.O. Box 222 
Linden, NJ 07036 

Re: W.S. Permit No. 4026PS 

&;;%<. {, ' -  . 
There i s  enclosed a corrected permit  dated a% IT- ,; issued t o  

you pursuant t o  the Water Supply Management Act, PL 1981, c262 and i n  
accordance w i t h  your a p p l i c a t i o n  f i l e d  on February 2, 1982. 

The permi t  i s  t o  d i v e r t  water from Morses Creek i n  the  C i t y  of 
Linden, Union County, New Jersey. 

Your a t t e n t i o n  i s  c a l l e d  t o  Spec i f i c  Condi t ion No. 11, whereby 
your acceptance o f  the  terms and cond i t ions  t o  the  subject  permit,  i n  
the form of a l e t t e r ,  must be submitted w i t h i n  60 days o f  the date o f  
t h i s  l e t t e r .  

Very t r u l y  yours, 
n r 

Water supply' and Watershed 
Management Admini s t r a t i o n  

Enclosure 

CERTIFIED MAIL 
q:q , - j <  

New Jersey Is An Equal Opporruniry Elnployer 



Exxon Company, U.S.A. 
P.O. Box 222 
Linden, WJ 07036 

Re: W.S. Permit No. 4026PS 

There f s  enclosed s comcted  permit dated NOV 18  1983 Issued to 
you pursuant t o  the Water Supply Management Act, PL 1981, c262 and 1n 
accordance with your appl (cation f i l e d  on February 2, 1982. 

The permft i s  to d ivert  water from Morses Creek fn the Cfty o f  
Linden, Unfon County, tdew Jersey. 

Your attention f s  called to Specffic Condltion No. 11, whereby 
your acceptance o f  the terms and condftlons t o  the subject permit, I n  
the form o f  a le t ter ,  must be suh f t t ed  withfn 60 days o f  the date o f  
th is  let ter ,  

Very t r u l y  yours, 

0RIGl l :h~ SIGriED BY 

W l l l  lam Whipple, Adminfstrator - 

, . . . . . .  
Water Supply and Watershed ., Management Admlnfstratton ..' - . 
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STATE OF NEW JERSEY 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

CN 402 
Trenton, N.J.. ,.. 08625 %,,!,, ,:;, , 7 7 - L . , : c k . -  , r,r ..... , . . I . .  

$1 , : , , c . . , . . , l  :: +: 2 ;  + $ ;,;, ' 

PERMIT . . . . : ? , ~ ,  ; . ?,; ,:;;,, ...... , , . ! . . . . . . . .  ' ' 1  '. . , 7 . . L , -  , .....,. . . . .. 2; ,;!. :, : ,,,, . . .  - "  !,,>!(, :.J ,: --.'Y> < > >  . .  :.... 
, ., < ,  ,. ! > , , c x , : , ! : /  :: :. , 
. . . . . . . . . . .  _ . . . : .  : , , . ':,. - .  ,,,;.:' '.. ,;.$ !i .,. 

~.. . -. : 
.. . . .  >. t .  -::. ?<,,!i,. ..: I f , ! ; ; .  :. , + 1,; .,:>-.r ,,>( ;,.;<,,7 . .  . . .  : , .  

he New Jersey Department of Environmental Protection grants this permit in accordance with your applicition, attachments 
- 

ccompanying same application, and applicable laws and regulations. This permit is also subject to the further conditions 
nd stipulations enumerated in the supportin~documents which are agreed to by the permittee upon acceptance of the permit. 
'emit NO. ( Issuance Date .i 1 . .  .. ;: L , .. ( Effective Date . . . .  I . .  : . . . .  . .  1 .  Expiration Date 

4026PS I September 14, 1983 
. . . . . .  . . 

September 14, 1983 
. . 

Divert water from Morses ,Cree& . ., i n  the City of Linden, Union County, New Jersey. 
. . 

July 31, 1998 

Exxon Company, U . S .A. 
P.O. Box 222 
Linden, .NJ. 07036 . ' , . : - r .  

Issuing Division 
Water : .  i .! . . . . . .  .,!.,! ;;. 

. , . . .  . . . . - ( .: .; ; c . . . . . . .  ) 1 : < , .  - , .  J ; .  : .  

In comp1iance '~ i th  t h e  provis~ons ~T.N.J.S.A.; 58' : l~-1 k t  s & q . , ~ x x d n  ~orn~a?&,:U.S.A., , 
I 
I f i led  an application w i t h  t he  Division of Water Resources on February 2 ,  1982, f o r  

renewal of a permit. t o  d i v e r t  a maximum,..of 446 mil 1 i on ,  gallons ,of. water during any 
month, a t  a maximum ra te  of  '10,000 gallons ''per minute from Morses Creek, t r ibutary 
t o  A r t h u r  Kil l ,  i n  the City of Linden, Union County. The point of diversion i s  
located a t  Dam No. 3, j u s t  upstream of Brunswick Avenue, i n  the City of Linden, Union 
County. Diversion will  supply the ref inery 's  treatment plants and for  steam production. 

Name and Address of Applicant. , :. ,,,; ., ,: 1 Location , a of ActivitylFacility . , , , , . I  'Name and Address of Owner . . . .  . .. 

( This permit i s  subject to  the, general conditions and to  the following specif ic  conditions: 

. . . .  .... . . .  0 . .  This permit grants permission to: . . . . . . . .  ~ . . .  . . . . . . . . . .  !'p .......... : 

City of Linden ' . . -  . . .  . . , - : - .  
. .  UnionCounty". 

. . . . . . . . . .  .: . . . . , . . . . . . . .  r . ! - i - $ i , j . - . .  i : i . : ; t b : . - , !  , i 

Type of  Permit 
Water Dive.rsi0n .if. . . .  _ I .  . 

.. (Cdi;rected) ',' 

I 1. The amount of  water t h a t  may be diverted under t h i s  renewal permit shall be as follows: 

I No. of Pumps Capacity (gpm) 

Exxon Company, U . S .A. 
P .O. Box 222 

.:..Linden, .NJ :,07036 

3500 each 
1500 each 

Statute(s) 

NJSA ,68: IA-I , 

. . 

2. The to ta l  a1 location from the above sources shall  not exceed 446 mill ion gallons per 
month a t  a maximum r a t e  of 10,000 gpm. 

Application No. 

4026PS 

I 3 .  The to t a l  diversion f o r  each month shall be reported quarterly t o  the Water A1 location 
Office. 

I 

4. The pumping equipment capacity shall  not be increased without prior approval by the 
Division. 

5. Diversion may be metered or  calculated using the to ta l  hours of operation and the 
pumping rate .  The computed amount of water diverted each month, together w i t h  the 
to t a l  amount of water returned each month shall  be reported quarterly as i n  3 above. 

Approved by the Department of Environmental Protection 

By authority of 
NOV 18 1% 

DATE 
John W .  Gaston, J r . ,  Director William Whipple, Administrator Division of Water Resources Water ~ U D D  I v ana watersnea PlanaVemenr;p . . 

* The word pennit mans "approval, certification, registmtion, etc. " (GENERAL CONDITIONS ARE ON THE REVERSE SIDE.) 



Spec i f ic  Conditions Cont'd. 

6. Permittee sha l l  have the r i g h t  t o  apply a t  any time f o r  mod i f i ca t ion  
o f  t h i s  permi t  by submission o f  the appropr iate app l ica t ion forms. Per- 
m i t tee  may i n f o rma l l y  discuss the  terms and .condit ions o f  t h i s  permit  a t  
any t ime w i t h  the Water A l loca t ion  Office. An appl i ca t i on  f o r  renewal 
sha l l  be f i l e d  3 months p r i o r  t o  the exp i ra t ion  date. 

7. I f  the permi t tee f a i l s  t o  comply w i t h  any o f  the terms and condi t ions 
herein, o r  i n  the pub l i c  i n t e r e s t  and a f t e r  due process, t h i s  approval may 
be reviewed f o r  poss ib le  modi f ica t ion o r  revocation thereof. 

8. The Div is ion,  a t  i t s  option, may cause the permit  t o  be reviewed a t  
i n t e r va l s  o f  no t  l e ss  than 5 years t o  examine the need f o r  the a l l oca t i on  
and t o  determine compliance w i t h  the terms and condi t ions o f  t he  permit  
and whether a  mod i f i ca t ion  t o  the  permit  i s  necessary. 

9. The permit tee i s  subject  t o  such i n i t i a l ,  renewal and annual fees as 
may be prescr ibed by the regulat ions.  

10. This permi t  sha l l  exp i re  on Ju ly  31, 1998. 

11. This permi t  sha l l  n o t  become operat ive unless and u n t i l  ' t he  app l icant  
has f i l e d  an acceptance of the terns  and condi t ions hereby imposed, w i t h i n  
60 days o f  t h e  date o f  t ransmi t ta l  hereof. 



This permit is subject to the fol lowine yeneral' conditions: 

1 - The issuance of thi s permit shall not be deemd to affect in anv 
way action by the rkpart~~nt of Environmntal Protection of the State 
of SAV Jersey on any future application. 

'2. The wrks, facilities, and/or activities shown by ~lans and/or ' 

other engineering data, rhich are this day approved, subject to the 
conditions herewith established, shal l be constructed and/or executed 
in conformity wit!l such plans and/or er,~inecrin.~ data and the said 
conditions. 

3. No change in plans or specifications shall be rmde except with 
the prior written perrrii ssion of the Depart:xrlt of Environmntal 
Protect ion of the State of %erv Jersey. 

4. The ?rant iag of this ~er~ni t shall not be construed iil any rmnner 
to consritute a Depattl~ental determination on the ownership of 
property or any other legai responsi5ilities relatinq to the 
permittee or any other parties beyond the expressly stated conditions 
and limitations of ths perrni t. 

5. This permit does not wive the obtaining of Federal or other 
State or local governmnt consent when necessary. T5is permit is not 
valid and no w r k  shall be undertaken until such  tin^ as a1 l other 
requi red approval s and perrni t s have been obtained. 

6. A copy of this pcrmi t shall be kept at the tiuric si re, and shall 
be exhi bi t ed upon request 01 any per son. 

7. Thi s permi t m y  be rrodi f i ed, suspended or term; nated by the 
Department of Environmntal Pratection, after nat ice and hearing: for 
violations of any oernii t conditions, ii. J. S.A. 58:lA-1 et seq., 
Suhchapter 3 of %.3.A.C. 7:19-1 and 2 et seq., orders issued by the 
Departmnt of Env i ronmnta 1 Protect ion, and dlen deetred necessary for 
the public interest. 

S .  Tile perrni ttec shall not transfer or assi.qn this permit to any 
corporation or person without the consent of the Departrent of 
invi ronxntal Pratcct ion. Any transfers of perrni t s approved by the 
Depar ti~nt of Eat. i ronrmntal Protect ion shal l be mde only for tl.le 
identical use of \water under the sam terms and conditions as set ' 

forth in the transferred permit. 

9; The permittee shall provide access to the Oepartrnent of 
Environmntal Protection to enter upon any facilities or other 
property required to propvrly inspect and mnitor the diversion set 
forth in this permit. 

10. Any violat ions of the conditions or terms of thi s dermi t shal l 
subject the perrni ttee to the penal ties provided for in S.J.S.A. 
5b:lA-16. 
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W A Y S  T O  M E A S U R E  S T A T I C  W A T E R  L E V E L S  

The usual means emplo?ed 
are the electric soundcr mcthod. thc 
netted 1.' e nicthod. and the air line 
mrthod. -r 

Perha* the handirjt device to use 
in most cases is the clectric sounder 
or electrical dcpth gauge. This tool is 
available from scveral manufacturers. 
An electrode i s  suspended by ;I pair 
of insu1;lted wires and an ammeter 
indicates a closed circuit and How of  
current \\hen -the electrode touches 
the uatcr surfi~ce. Flashlight batteries 
suppl! the current. 

To impro\e the accuracy of  readings. 
the electrode and cable should be left 
hanging in the \\-ell for a series of  
readings. This eliminates any errors 
from kinks or bends in the wires 
ithich ma? change the length slightly 
\\hen the de\ice i s  pulled up and let 
donn. The change in water level 
should bc measured dong the cable 
with 3 steel tape, using one o f  the 
metal msrhers-which are commonly 
attached to the cable by the manufac- 
turerat abuut 5-ft intervals-as a ref- 
erence mark. 

M'rttcd Tape \lethod 

The \betted tape method is a very 
accurate \r;l o f  measuring depth to 
itatcr and c;ln be used readily for 
depths up to 80 or 90 h. First, a lead 
\\eight is attached to a steel measur- 
ing tape. The lo\ver 2 or 3 ft o f  the 
tape is bbiped dry and coated with 
carpenter's chalk or keel before making 
a measurement. The tape is let down 
in the well until ;I part of  the chalked 
section i s  bclou uater and one o f  the 
foot marks i s  held exactly at the top 
of  the casing or a some other measur- 
ing point that may have been selected. 
The tape is then pulled up. The wet- 
ted line on  the tape can be read to 
a fraction, o f  an inch on the chalked 
section. This reading i s  subtracted 
rrom the foot-mark held at the meas- 
uring point. the dilTerence then being 
the actual depth to the water level. 

A disad\antane of this method is 
that the approKimate depth to water 

must be known so that a portion of  the 
chalkcd section wi l l  be submerged 
each time to produce a wetted line. 
Where the depth to water is more 
than 80 or 90 it. the tape i s  difficult 
to handle. The accuracy of this method. 

Fipure 9. Electric sounder ror mrrsurin~ depth 
to rater c o n \ i \ ~  of clcctrodc. tro-r irc cable and 
arnmcrtr nhirb indiratm a clovd circuit nhra 
dcctrodc touch- nalu.  - 
however. cnceeds that o f  other means 
for measuring depth to water. 

Air Line 3lethod 
Figure 58 shous the ins~allation o f  

an air linc in a well for the purpose o f  
determining the depth to water. The 
air line consists of  ;I small diameter 
pipe'or tube o f  a length sufficient to 
extend from the top o f  the well to 3 

point several feet below the lowest 
anticipated water level to be reached 
during the test. The exact length of  the 

air line must be measured as it is 
placed in;the well. I f  flexible tubing 
is used. aeps must be taken to be 
sure that the fubing hangs vertically 
in the well and does not spiral inside 
the well casing. The air line must be 
completely air tight throughout its 
entire length and connections to i t  ;It 
the ground surbce must be air tight. 

Quarter-inch copper or brass tubinp 
iscommonly used for the air line. The 
upper end of  the air linc i s  litted with 
suitable connections and valve so that 
an ordinary tire pump can be used 
to pump air into the tube. A tee is 
provided in the line to which a pres- 
sure gauge may be connected to meas- 
ure the air pressure in  the tube. A 
gauge calibrated to indicate pressure 
in feet of water serves better than one ~ - 

with a scale reading in pounds per 
square inch (psi). 

The device works on the principle 
that the air pressure required to push 
all the water out o f  the submerged - 
portion of the tube equals the water 
pressure of a column or ~ a t e r  of that 
height. I f  this pressure is expressed in 
feet of water. the depth to water cAn 
be calculated. 

A necessary first step is to determine 
accurately the depth from the top of 
the well casing or from some other 
reference point to the lo\ver end of the 
air line. Once installed with the prrs- 
sure gauge connect<d. air i s  then 
pumped into the air line. The pressure 
s h o ~ n  by the gauge increases until 
it reaches a maximum value which 
means that all the kater has been 
forced out of the air line. .4t this point. 
the air pressure in the tube just bal- 
ances the uater pressure and the gauge 
reading shons the pressure necrssar! 
to support a column of  water o f  a height 
equal to the distance from the nater 
level in the \\ell to the bottom of  the 
tube. lftheg3uge indicates feet ol'na~er 
head, then i t  shoirs directly the sub- 
merged length of the air line in feet. 

Subtracting the submerged Iensth 
from the total length o f  the air line 
gives the depth to water belo\\ the 
measuring point chosen. A measure- 
ment made before starting to pump 
rhe w e l l  indicates the static water level. 



Figure 58. T > p i a l  installrrion for measuring rat- 
lcrtls by air-lint method. 

Any change in water level is repre- 
jcnlcd directly by a difference in pres- 
sure shown by the gauge in subsequent 
measurements .  D r a w d o w n  dur ing  
pumping and during recovery after 
pumping is stopped can be readily re- 
corded from the pressure readings. 

Referring to Figure 58. the depth to  
\\ater is always calculated from the 
I'ollowing formula: 

d=L-1 
where 

d is depth to water. in ft 
. L is depth to bottom of  air line. 

in  ft 
I f s  pressure head. in ft. r e p  

.resented by a column of water 
of height equal t o  the sub- 
merged length of the air line. 

Suppose we have an installation 
\\here the distance rrom the top o f  
itis well casing to the lower end o f  
ii:e air line is 95 ft. As air. is pumped 
slo~bly into the line. assume that a 
maximum reading of  46 ft on the 
2~1g.e  is reached. The depth to  water 

is then the difference between 95 and . 
46. or  49 ft. Let's say that this is the 
static water level. # 

Assume now that the pump is started. 
.As the water level in the well drops. 
the submerged length of the air line 
decreases and the pressure indication 
on the gauge drops accordingly. A 
gauge reading of 34 ft. for example. 
~vould  mean that  the submerged 
length o f  the air line has decreased 
by 12 ft and the depth to  water has 
changed to  95 minus 34. o r  61 ft. This 
indicates a drawdown in the well o f  
I2 ft below the static water level. If the 
gauge reads in psi, each reading must 
be multiplied by 2.31 t o  convert it to 
fcet of water. A reading of I5 psi, for 
example, corresponds to  a pressure head 
of 15 times 2.31. or  34.6 ft of  water. 

The dependability of the measure- 
ments made by the air line device 
varies with the accuracy of the pres- 
sure gauge and the care used each 
time in operating the tire pump lo 
eet  the pressure reading. Depth t o  
water can bt determined usually with- 

in 0.2 ft of the exact value. The air 
line is not accurate enough for use in 
observation wells during a n  aquifer 
test. but it is the most practical means 
for measuring water levels in a pumped 
well. T o  avoid disturbances from 
turbulence near the intake o f  the pump. 
the lower end of  the air line should 
be a t  kas t  5 ft above o r  below the 
point where water enters the pump. 

REPRODUCE3 WITH WE PEFW SSION 
OF THE JOHNSON DIVISION,  LOP,,INC 
FROM "GROUND WATER AND WEUS", 
P8 8 8 - 9 0 8  



State oE lBetx, pewey 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF WATER RESOURCES 
CN 029 

Trenton, N.J. 08625-0029 
Office o f  

the Director 
Mr. William Taetzsch 
Environmental Coordinator 
Exxon Company, U.S.A. 
P.O. Box 222 
Linden, N.J. 07036-0222 

JUL 2 3 1991 
(609) 292-1637 

Fax # (609) 984-7938 

Dear Mr. Taetzsch: 

RE: Extension of Comment Period 
Exxon Company U.S.A. - Bayway Facility 
Linden, city, Union County 
NJPDES No. NJ0001511 

This is in response to your letter of July 12, 1991 regarding the 
subject facility. 

The Department approves your request to extend the comment period 
for an additional 60 days until September 22, 1991. However, 
please be aware that any extension of the comment period will 
delay issuance of the final permit by at least a similar amount 
of time. Therefore, since the ultimate date for compliance with 
the limits to be established pursuant to the 304(1) initiatives 
is under the control of the U.S.E.P.A. and not the Department, 
the extension of the comment period may reduce the time period 
available for Exxon to come into compliance with any new final 
toxics limitations that may be established. 

Should you have any questions, please contact Mr. Ben Manhas, the 
permit writer, at (609) 292-4860. 

Sincerely, 

,.- e 
.-' 

rhi '.strator 
tewater Facilities Regulation Element 

c: Robert Oberthaler, BIDP 
Nancy Stiles, DAG 

New Jersey is an Equal Opportunity Employer 
Recycled Paper 



E ~ O N  COMPANY U.S.A. 
POST OFFICE BOX 222 *LINDEN, NEW JERSEY 07036-0222 

REFINING DEPARTMENT 
B A Y W A Y  REFINERY 

July 26, 1989 

Bayway Refinery Site Visit 
and Tour of Morses Creek 

Ms. Melisse Wilusz 
CB r. 

. -. 
Surface Water Permits Section 
Bureau of Industrial Discharge Permits 
Water Quality Management Element 
Division of Water Resources 
NJDEP 
P. 0. Box CN 029 
Trenton, New Jersey 08625 

Dear Ms. Wilusz: 

This letter will confirm our 7/25/89 telephone conversation concerning your 
planned visit. The visit is scheduled for Thursday, August 24, at 10:OO a.m. 

It is our understanding that the following NJDEP personnel will attend: 

Mr. William Boehle 
Mr. Robert Oberthaler 

Ms. Cari Wild 
Ms. Melisse Wilusz 

If additional staff wish to attend, they are most welcome. If possible, I would 
appreciate it if you could notify me of additional people. 

We hope this meeting will be informal and informative. The preliminary agenda 
is as follows: 

a Background and History of Morses Creek 
a Overview of Site Water Use 

Lunch 
a Tour of Morses Creek 

Questions 

Special permission has been obtained for NJDEP personnel with facial hair to 
participate in the tour. Safety glasses with side shields, long sleeves, and 
hard hats will be required. Glasses and hard hats can be provided. We are 
looking forward to your visit. If you have any questions, please contact me at 
201-474-7896. 

n 
v e r F z q  

H. Van Handle 

W / d h  
c: J. J. Carlin 

W. L. Taetzsch 
J. H. Takemoto 

Senior Staff Engineer 
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Rahway River Tank Fleld Separators 
Bayway Refining Company 

Linden, New Jersey 

NJPDES-DGW Permit No. NJ 0087653 

Prepared for: 
\ 

Bayway Refining Company 
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Linden, New Jersey 07036 
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Prepared by: 
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Sea Cliff, New York 11579 
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CA RICH CONSULTANTS, INC. 

ANNUAL SUMMARY REPORT 
1 9 9 7  

RAHWAY RIVER TANKFIELD SEPARATORS 
BAYWAY REFINING COMPANY 

LINDEN, NEW JERSEY 

NJPDES-DGW PERMIT NO. NJ 0087653 

1 .O INTRODUCTION 

On behalf of Bayway Refining Company (BRC), CA Rich Consultants, Inc. (CA RICH) is 

pleased to submit this Annual Summary Report which reviews the groundwater quality 

characteristics at the Rahway River Tankfield Separators based on quarterly samples 

collected during 1997. A detailed discussion of the Rahway River Tankfield Separators 

site history, geology, hydrogeology, and historical groundwater sampling results since 

monitoring commenced in July 1991 was presentyd in the Annual Summary Report 

1994 m v  River Tankfield Separators. prepared by CA RICH and subrnitted by BRC to 

NJDEP on March 23, 1995. 

All groundwater sampling was conducted in accordance with a New Jersey Pollutant 

Discharge Elimination System - Discharge to Ground Water (NJPDES-DGW) Permit No. 

NJ0087653. 

The purpose of this groundwater monitoring program is to determine if operation of the 

Rahway River Tankfield Separators impact local groundwater quality at this site. This 

report presents a general review of the Rahway River Tankfield Separators site history, 

geological and hydrogeological conditions, and an evaluation of the analytical groundwater 

quality results. 



CA RICH CONSULTANTSI INC. 
I 
i 

The Rahway River Tankfield Separators site, located at the Bayway Refinery (Refinery) 

in Linden, New Jersey is situated southwest of the Refinery and is bordered by the 

Linder~ Mur~icipal Landfill to the south and the Buckeye Pipeline Company to the east. The 

location of the Refinery and the Rahway River Tankfield Separators site are illustrated 

on Figures 1 and 2, respectively. A more detailed Site Plan of the Rahway River 

Tankfield Separators site is presented on Figure 3. 

The Rahway River Tankfield is a bulk liquid storage facility containing twenty (20) 

above ground tanks used primarily for the storage of heating oil and gasoline produced at 

the Refinery. Two oil-water separators are presently in use at the Tankfield. The 

Separators are located on the southeast and southwest corners of the Tankfield and are 

designated Rahway River East and Rahway River West. The Separators receive drainage 

from a network of ditches designed to collect stormwater and surface water runoff 

throughout the Tankfield. 

! \ 

j .3 Site His- 

Aerial photographs taken in 1951 revealed that the Tankfield had not been constructed, 

however, development activity is evident to the north, south and east. The Tankfield is 

present in 1954 aerial photographs. The oil-water Separators had not been 

constructed, but a ditch draining into a body of water directly to the south is evident 

along the southwest corner of the Tankfield. By 1958, the Rahway River West Separator 

had been constructed, but the East Separator had not. The Rahway River East Separator 

is clearly visible in 1977 aerial photographs, with the Site appearing much the same as 

it does today (CA RICH, 1995). 
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/ 2 .0  GEOLOGY AND HYDROGEOLOGY 

Based on available information, three (3) unconsolidated deposits underlie the Rahway 
I 

River Tankfield Separators site. These units include: (1) fill materials; (2) Recent- 

age, alluvial deposits of clay, silt and sand; and (3) Pleistocene-age deposits of glacial 
I 

till and glaciolacustrine green clay. These units are not laterally continuous. 
i 

All of the NJPDES monitoring wells at the Rahway River Tankfield Separator site are 

screened within the shallow water-table zone, which is primarily in the alluvial 

deposits of clay, silt and sand, and may also include areas of saturated fill material (CA 

RICH, 1995). 

A summary of groundwater elevations since monitoring of the NJPDES wells commenced 
\ 

at the Tankfield is presented on Table 2. Based upon the observed groundwater elevation 

contours for each Separator for 1997 (see Figures 4 through 11), shallow groundwater 

flow direction at the West Separator is generally to the south with an estimated 

hydraulic gradient (dhldl) ranging from 0.0015 to 0.0020 feetlfeet (ftlft). 

Monitoring well RR1S represents upgradient conditions from the West Separator. 

Groundwater flow direction at the East Separator is also generally to the south with an 

estimated hydraulic gradient ranging from 0.0040 to 0.0178 ftlft. Monitoring well 

RR8S represents upgradient conditions from the East Separator. 

A hydrograph for each monitoring well is provided in Appendix B. These graphs 

illustrate changes in water table elevation in response to seasonal fluctuations in 

precipitation and evapotranspiration. The fluctuating water elevations indicate the 

monitoring wells are suitably open to the aquifer and yield representative groundwater 

samples. 
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3 . 0  FIELD ACTIVI'TIES 

3.1 Well installation 

Between February and May 1991, NJPDES monitoring wells RR1 S through RR8S were 

installed at the Tankfield. The locations of these wells are illustrated on Figure 3. A 

summary of the well construction specifications is presented on Table 1. 

Hv-l'ic Testing 

In-situ hydraulic test data indicate that the hydraulic conductivity (K) of the geologic 

formations beneath the Rahway River Tankfield Separators site ranges from 0.13 feet 

per day (Wday) to 3.47 Wday. The lowest K value was found at RR7S and the highest at 

RR2S (CA RICH, 1995). 

\ 

Groundwater sampling was conducted at the Rahway River Tankfield Separators site by 

CA RICH on February 4, May 6, August 5, and November 4, 1997 in conformance with 

the Discharae to Ground Water Mon~torlna m l i n a  and Analysis Plaq . . , prepared in 

January 1994. Sample collection and preservation forms for each sampling quarter are 

provided in Appendix A. 

All monitoring wells were inspected prior to sampli'ng for signs of damage and 

weathering. More frequent, routine inspections are also conducted by Refinery 

personnel. The visual inspection includes assessing the condition of concrete surface 

seals, presence of locks, and associated aboveground appurtenances. The condition of all 

monitoring wells was acceptable. 

Well depths are measured during all sampling quarters. Most depths are equivalent to 

the measurements performed upon well installation (~0 .3  feet change, or within the 

accuracy of the measurement technique), indicating that silt is not affecting the capacity 

of the wells to yield representative samples of groundwater. 
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All groundwater samples collected were transported for analysis to International 

Hydronics Corporation of Rocky Hill, New Jersey (NJ Certification No. 18086). During 

the second quarter sampling (May 1997) duplicate sample analysis for monitoring well 

RR1S was conducted by QC, Inc. of Southampton, Pennsylvania (NJ Certification No. 

771 66). 

During all sampling months, the groundwater sample analysis included the following 

parameters: 

Volatile Organic Compounds plus 15 non-targeted peaks (VOC+15) 
Base Neutral Compounds plcls 15 non-targeted peaks (BN +15) 
Petroleum Hydrocarbons 
Phenols 
Dissolved Metals (As, Ba, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Se, Na, Zn) 
Total Metals (As, Ba, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Se, Na, Zn) 
Hexavalent Chromium ( ~ r + 6 )  
Chloride (CI) 
Sulfate (SO41 
Total Dissolved Solids (TDS) 

Trip blanks, field banks and duplicate samples werh also collected and analyzed for the 

above-listed parameters for each sampling quarter. In addition, pre-purge and post- 

purge field measurements for temperature, pH, dissolved oxygen, specific conductance, 

and salinity were collected at the time of sample collection (CA RICH, NJDEP Lab 

Certification No. 73001). A summary of analytical results and post-purge field 

measurements (pre-purge for dissolved oxygen) are presented on Tables 3 through 10. 
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4.0 DISCUSSION OF SAMPLING RESULTS 

Summaries of compounds and constituents detected in at least one monitoring well during 

1997 are presented on Tables 3 through 10. Summaries of all the parameters 

monitored since monitoring commenced for each respective monitoring well are provided 

in Appendix C. 

The organic chemical compounds or inorganic constituents that have been detected in at 

least one sample from any one of the eight (8) monitoring wells during 1997 are 

summarized below. Compounds or constituents noted with an asterisk were also detected 

in method, trip, andfor field blanks at similar concentrations to those detected in well 

samples: - 
acenapt~thene 
bis (2-ethylhexyl) phthalate* 
fluorene 
2-methylnaphthalene 
dibenzofuran 

benzene 
methylene chloride* 
trichlorofluoromethane* 
acetone 

phenols 

dissolved oxygen 
pH 
salinity 
specific conductance 
temperature 

Metals 
arsenic (total) 
barium (total & dissolved) 
cadmium (total & dissolved) 
chromium (total) 
copper (total & dissolved) 
iron (total & dissolved) 
lead (total) 
manganese (total & dissolved) 
sodium (total & dissolved) 
zinc (total & dissolved) 

ous C- 
chloride 
sulfate 
total dissolved solids (TDS) 
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4.1 G r a m  and Linear R e w n  Analvsis of Detected Anal- 

Graphical concentration plots, when applicable, for each monitored parameter exceeding 

method detection limits were prepared for the following analytes (these graphs are 

provided in Appendix D): 

Volatile Oramic C o m  
benzene 

phenols 

neous C o m p o u  
chloride 
sulfate 
total dissolved solids (TDS) 

Metals 
arsenic (total) 
barium (total & dissolved) 
cadmium (total & dissolved) 
chromium (total) 
copper (total & dissolved) 
iron (total & dissolved) 
lead (total) 
manganese (total & dissolved) 
sodium (total & dissolved) 
zinc (total & dissolved) 

I Parameters 
dissolved oxygen 
pH 
salinity 
specific conductance 
temperature ' 

Water quality trends were evaluated by means of linear regression analysis. In many 

instances in the historical record, individual analytes were not detected in consecutive 

sampling quarters (in other words, there were a mixture of detects and non-detects). 

When this occurred, the concentration assigned to a non-detect for purposes of the linear 

regression analysis was half the reported detection limit. 
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Appendix E presents a statistical analysis of selected compounds, constituents and 

parameters detected in 1997 in at least one sample from any groundwater monitoring 

well. The results of 'the graphical and linear regression analysis are provided in Table 

11, and described below. 

4.2 West S e ~ w a t o r  (RR1S. RRPS. R W  and RR4S) 

Benzene - During 1997, benzene was detected only in upgradient well RR1S at 

concentrations ranging from 2.0 pgll (August) to 2.7 pgll (May). The historic 

average concentration of benzene in RR1S is 5.9 pgll. The benzene concentration in 

upgradient well RR1 S has decreased by 103%. 

e Chloride - Methylene chloride was detected sporadically at low concentrations 

in well samples collected during the reporting period. Methylene chloride was also 

detected at comparable concentrations in the method, trip andlor field blanks. 

Consequently, methylene chloride is not considered to be present in the groundwater at 

this site. Given its continued presence in QNQC blanks, the occurrence of methylene 
\ 

chloride is considered to be a laboratory contaminant and linear regression analysis is 

not applicable. 

Trichlorofluoromethane - Trichlorofluoromethane was sporadically detected at low 

concentrations in well samples during February and August. '; Trichlorofluoromethane 

was also detected at comparable concentrations in the method, trip andlor field blanks 

when it was reported in well samples. Consequently, trichlorofluoromethane is not 

considered to be present in the groundwater at this site. Given its presence in QNQC 

blanks, the occurrence of trichlorofluoromethane is considered to be a laboratory 

contaminant and linear regression analysis is not applicable. 
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Ihexv- - Bis (2-ethylhexyl) phthalate was detected sporadically, 

usually at low estimated concentrations in well samples collected during the reporting 

period. Bis (2-ethylhexyl) phthalate was also detected and reported at similar 

concentrations in trip andlor field blank samples during 1997. Based on the sporadic 

detections of bCs (2-ethylhexyl) phthalate in the well samples, as well as in QAIQC 

blanks, the occurrence of bis (2-ethylhexyl) phthalate is considered to be a laboratory 

or field sampling introduced contaminant and linear regression analysis is not 

applicable. 

? - M e t h v l m a l e n e  - During 1997, 2-methylnaphthalene was detected once, below 

the MDL, in upgradient well RR1S at an estimated concentration of 3.0 pgll (May). 

Based on this one time low level occurrence, linear regression analysis is not applicable. 

Phenols - During 1997, phenols were detected at concentrations near the MDL at least 

once in all wells monitoring the Rahway River West Separator. Average concentrations 

of phenols range from 21 pg/l (RR2S and RR4S) to 30 pgll at upgradient well RR1S. 

\ 

Arsenic - Arsenic (total) was detected at least once during the reporting at wells RRlS, 

RR3S and RR4S. The highest detection of total arsenic occurred in May at upgradient 

well RR1S (49.5 pgll). Dissolved arsenic was not detected above MDLs in any of the 

wells. 

Barium - Barium was detected once in May in upgradient well RR1S at 325 pgA (total) 

and 152 pgll (dissolved). The average barium concentration at well RR1S is 294 pgll 

(total) and 176 pgll (dissolved). Barium concentrations at well RR1S are decreasing 

(total) or stable (dissolved). 

Chromium - Chromium (total) was detected at upgradient well RR1S at 27.7 pgll 

(May). Chromium was not detected in the associated duplicate sample collected from 

RR1S. Based on this one time low level occurrence, linear regression analysis is not 

applicable. 
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CoDDer - Copper (total) was detected at least once in all wells during 1997 at 

concentrations ranging from 22 pgll (November, RR1S) to 151 pgll (November, 

RR4S). Copper (dissolved) was detected only at wells RR3S and RR4S at concentrations 

near the MDL of 20 pg/I. Overall, detections of copper have been infrequent and 

sporadic. 

- During 1997, iron (total and dissolved) was detected at least once in all wells at 

the Rahway River West Separator. Dissolved iron concentrations ranged from 0.148 

mgll in RR4S (May) to 3.0 mgll in RR3S (August). Overall, iron concentrations 

appear to be stable. 

U - During 1997, lead (total) was sporadically detected in samples collected from 

RRlS, RR2S and RR3S at concentrations ranging from 4.0 pgll (RR1S) to 56 pgll 

(RR2S). Dissolved lead was not detected during 1997. Based on the sporadic and 

discontinuous detections of lead in these wells historically, linear regression analysis is 

considered not applicable. 

\ 

Man- - Manganese was detected in all wells during 1997. Historical average 

concentrations of dissolved manganese range from 0.89 mgll in RR4S to 13.1 mgll in 

RR2S. Dissolved manganese concentrations appear to be stable in wells monitoring the 

Rahway River West Separator, with the exception of RR1S and RR2S where a decrease is 

observed. 

Sodium - Sodium was detected in all wells during 1997. Historical average 

concentrations of dissolved sodium range from 42 mg/l in RR2S to 97 mgll in RR4S. 

Sodium concentrations appear to be stable in all wells monitoring the Rahway River 

West Separator with only a slight increase observed at well RR4S. 

Zinc - Zinc (total and dissolved) was detected sporadically during 1997. Detections of 

dissolved zinc ranged from 31 pgll in well RR3S (August) to 43 pgll at well RR4S 

(November). The historical average concentration of dissolved zinc is highest in 

upgradient well RR1S at 19.5 pgll. Zinc concentrations appear to be stable in all wells 

monitoring the Rahway River West Separator. 
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Chloride - During 1997, the chloride levels in the wells monitoring the Rahway River 

West Separator have remained relatively consistent with historical concentrations, 

which have averaged between 53 mg/l in RR2S and 206 mg/l in RR4S. Chloride 

concentrations appear to be stable in all wells monitoring the Rahway River West 

Separator with only a slight increase observed at well RR4S. 

Sulfate - During 1997, sulfate was detected in all wells monitoring the Rahway River 

West Separator. Historic average sulfate concentrations range from 99 mg/l in RR1S 

to 142 mg/l in RR3S. An increase in sulfate concentrations is observed for all wells 

monitoring the Rahway River West Separator. 

Total Dissolved Solids (TDSI - During 1997, TDS concentrations in the wells 

monitoring the Rahway River West Separator have remained relatively consistent with 

historical concentrations, which have averaged between 474 mg/l in RR2S and 848 

mgll in RR4S. A slight increase is observed at well RR4S. 

solved 0- - During 1997, dissolved oxygen levels ranged from 1.50 mg/l in 
\ 

RR1S (August) to 5.45 mgll in RR2S (November). Historically, average dissolved 

oxygen levels in all of the wells range from 3.2 mgll in RR4S to 3.6 mg/l in RR3S. 

a - During 1997, pH values ranged from 6.43 standard units in RR4S (November) to 

6.79 in RR3S (February). Historically, average pH values in all of the wells range 

between 6.21 in RR2S and 6.79 in RR1S. 

Salinitv - Typical salinity concentrations range from less than 1.0 part per thousand 

(ppt) in wells RRlS, RR2S and RR3S to 2.0 ppt in RR4S. 

onductance - During 1997, specific conductance levels in the wells monitoring 

the Rahway River West Separator have remained relatively consistent with historical 

cor~centratior~s, which have averaged between 683 micromhos per centimeter 

(pmhodcm) in RR3S to 1,063 pmhodcm in RR1S. 
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Tem~er- - During 1997, groundwater temperature ranged from 1 1 degrees Celsius 

("C) in February to 18 OC in August. The temperature of groundwater at the Rahway 

River West Separator averages about 15 OC. 

r [ W S .  RRGS. RR7S and R W )  

B_enzene - During 1997, benzene was detected only in upgradient well RR8S at a 

concentration of 2.0 pg/I (May). Benzene was not detected in any other well at the 

Rahway River East Separator during the reporting period. Based upon the infrequent and 

sporadic detections of benzene, only in upgradient well RR8S, linear regression analysis 

is not applicable. 

vlene chloride - Methylene chloride was detected sporadically at low concentrations 

in well samples collected during the reporting period. Methylene chloride was also 

detected at comparable concentrations in the method, trip and/or field blanks. 

Consequently, methylene chloride is not considered to be present in the groundwater at 

this site. Given its continued presence in QAIQC blanks, the occurrence of methylene 

chloride is considered to be a laboratory contamin~nt and linear regression analysis is 

not applicable. 

T r i ch lo ro f luorometha~ - Trichlorofluoromethane was detected at 1.0 pgll in well 

RR6S during August. Trichlorofluoromethane was also detected at 3.0 pg/l in the trip 

blank during August. Consequently, trichlorofluoromethane is not considered to be 

present in the groundwater at this site. Given its presence in QAIQC blanks, the 

occurrence of trichlorofluoromethane is considered to be a laboratory contaminant and 

linear regression analysis is not applicable. 

m p h t h e ~  - Acenaphthene was detected below the MDL twice (February and August) 

in upgradient well RR8S at an estimated concentration of 1.0 pgll. Based upon the 

infrequent occurrence of acenaphthene, linear regression analysis is not applicable. 
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Bis ( 7 - e t h v t h e x v  - Bis (2-ethylhexyl) phthalate was detected sporadically, 

usually at low estimated concentrations in well samples collected during the reporting 

period. Bis (2-ethylhexyl) phthalate was also detected and reported at similar 

concentrations in trip and/or field blank samples during 1997. Based on the sporadic 

detections of bis (2-ethylhexyl) phthalate in the well samples, as well as in QAIQC 

blanksPrthe occurrence of bis (2-ethylhexyl) phthalate is considered to be a laboratory 

or field sampling introduced contaminant and linear regression analysis is not 

applicable. 

F l u o r e m  - During 1997, fluorene was detected below the MDL, at estimated 

concentrations, three times in upgradient well RR8S. Based upon the infrequent and 

sporadic occurrence of fluorene below the MDL, linear regression analysis is not 

applicable. 

Qibenzofurm - During 1997, dibenzofuran was detected once, below the MDL, in 

upgradient well RR8S at an estimated concentration of 1.0 pgll (August). Based on this 

one-time low level occurrence, linear regression analysis is not applicable. 
\ 

p h e n o h  - during 1997, phenols were detected in wells RRGS, RR7S and RR8S at 

concentrations near the MDL. The average concentration of phenols for all wells at the 

Rahway River East Separator is about 21 pgll. Based on the infrequent and 

discontinuous occurrence of phenols in wells at the Rahway River East Separator, linear 

regression analysis is not applicable. 

Arsenic - During 1997, arsenic (total) was detected once at RR5S in May at a 

concentration of 36 pgll. Dissolved arsenic was not detected above MDLs in any of the 

wells at the Rahway River East Separator. 

Cadmium - Cadmium (total) was detected only at well RR7S during the reporting period 

at concentrations ranging from 12 pgll to 16 pgll. Dissolved cadmium was detected 

once at well RR7S at a concentration of 11 pgll. Historically, cadmium has been 

detected sporadically only at well RR7S at concentrations that average 54 pgll (total) 

and 3.7 pgll (dissolved). 
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oDDer - Copper (total) was detected once in well RRSS at 32 pg/l and once at RR8S at 

26 j@I. Total copper was also detected at RR7S at concer~trations of 24 pg/l and 78 

p@. Dissolved copper was not detected above MDLs in any of the samples collected from 

the wells monitoring the Rahway River East Separator. 

llPIl - lron (total) was detected in all wells at concentrations ranging from 0.26 mgll in 

RR5S to 33 mgll in RR8S. lron concentrations appear stable in all wells with only a 

slight increase observed at well RR8S. Dissolved iron concentrations are only observed 

in upgradient well RR8S at an average concentration of 7.4 mgll. 

lead - Lead (total) was detected once at well RR7S (15 WI )  and once at upgradient well 

RR8S (2 pgll). Total lead is detected most frequently at RR7S where a decrease in 

concentration is observed. Dissolved lead was not detected in any of the wells monitoring 

the Rahway River East Separator. 

Manganese - Manganese (total) was detected in all well samples during 1997. 
\ 

Historical average concentrations of dissolved manganese range from 0.2 mgll in RR6S 

to 14 mgll in RR8S. Dissolved manganese concentrations appear to be stable, with only 

a slight increase observed in RR8S. 

Sodium - Sodium was detected in all well samples during 1997. Historical average 

concentrations of dissolved sodium range from 6.4 mgll in RR7S to 20 mgll in RR5S. 

Sodium concentrations appear to be stable in all of the wells monitoring the Rahway 

River East Separator. 

Zi[l(; - Zinc (total and dissolved) was sporadically detected during 1997 in wells RRSS, 

RR6S (total only) and RR7S. Detections of total zinc ranged from 21 pgll at well RRSS 

to 157 pgll at well RR7S. Dissolved concentrations of zinc detected most frequently at 

RR7S ranged from 33 pgA to 157 pgA. Zinc concentrations appear to be stable in all 

wells. 
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Chloride - During 1997, the chloride levels in the wells monitoring the Rahway River 

East Separator have remained relatively consistent with historical concentrations, 

which have averaged between 6.7 mgll in RR5S and 11.7 mg/l in RR7S. 

S u l f a  - During 1997, sulfate was detected in all wells monitoring the Rahway River 

East Separator. Average sulfate concentrations range from 35.5 mg/l in RR8S to 107 

mg/l in RR7S. 

tal Dissolved Solids iTDS1 - During 1997, TDS concentrations in the wells 

monitoring the Rahway River East Separator have remained relatively consistent with 

historical concentrations, which have averaged between 150 rr~g/l in RR7S and 337 

mg/l in RR5S. 

olved O x v w  - During 1997, dissolved oxygen levels ranged from 1.80 in RR8S 

(November) to 4.38 in RR5S (May). Historically, average dissolved oxygen levels in 

all of the wells range between 3.52 mgA in RR8S and 5.1 1 mgll in RR5S. 

ptl - During 1997, pH values ranged from 5.47 Standard units in RR6S (August) to 

6.52 in RRBS (August). Historically, average pH values in all of the wells range 

between 6.07 in RR6S and 6.49 in RR8S. 

hlinily - During 1997, salinity was detected only at RR5S at .0.3 parts per thousand 

(ppt). ~istor ical l~,  salinity is not typically detected in wells monitoring the Rahway 

River East Separator. 

onductance - During 1997, specific conductance levels in the wells monitoring 

the Rahway River East Separator have remained relatively consistent with historical 

concentrations, which have averaged between 155 micromhos per centimeter 

(pmhodcm) in RR7S and 439 pnhodcm in RR5S. 

TemPerature - During 1997, groundwater temperature ranged from 11 OC in February 

to 18 OC in August. The temperature of groundwater at the Rahway River East Separator 

averages about 15 OC. 
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5 . 0  SUMMARY AND CONCLUSIONS 

This report reviews the grour~dwater quality characteristics at the Rahway River 

Tankfield Separators site during 1997 based on samples collected quarterly from 

February through November. A more comprehensive, historical review of the 

groundwater quality characteristics at the Rahway River Tankfield Separators site was 

presented in the Annual Re~ort  1994 Rahwav River TankWd Separators, 

prepared by CA RlCH and submitted by BRC to NJDEP on March 23,1995. 

The Rahway River Tankfield is a bulk liquid storage facility containing twenty (20) 

above ground tanks prirnarily used for the storage of heating oil and gasoline produced at 

the Refinery. The Separators are located on the southeast and southwest corners of the 

Tankfield. The Separators receive drainage from a network of ditches designed to collect 

stormwater and surface water runoff throughout the Tankfield. 

\ 
Groundwater sampling was conducted at the Rahway River Tankfield Separators site by 

I 

CA RlCH on February 4, May 6, August 5, and November 4, 1997 in conformance with 

the Pisckrae to Groud Water M o w  S a w  and Analysis Plan . . , prepared in 

January 1994. 

Volatile organic compounds detected at least once in the groundwater samples collected 

from the Rahway River Tankfield Separators wells include benzene, 

trichlorofluoromethane, acetone and rnethylene chloride. 

During 1997, sporadic detections of benzene were generally reported at concentrations 

near or below MDLs only at upgradient well locations (RR1S and RR8S). Sporadic 

detections of trichlorofluoromethane, acetone and methylene chloride were also 

reported, however, since these compounds were also detected at similar concentrations 

in field andlor trip blanks, they are considered to be laboratory contaminants. 
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Volatile organic compounds detected in samples collected during 1997 have been 

generally reported at low estimated concentrations below the MDL and can either be 

attributed to possible historic contamination upgradient of the Separators and/or 

possible laboratory and/or field introduced contamination. The presence of volatile 

organic compounds in samples collected during 1997 is not related to the operation of 

the Separators. 

Detections of base neutral compounds in samples collected during 1997 were generally 

reported at low estimated concentrations below MDLs. The one or two time detections of 

acenaphthene, fluorene, Bmethylnaphthalene and dibenzofuran were all reported below 

MDLs. Detections of fluorene, all estimated below MDLs, have only been infrequently 

observed in upgradient well RR8S. Bis (Bethylhexyl) phthalate was detected 

sporadically during 1997, but was also detected in trip and field blanks during the 

reporting period and is considered to be a field or laboratory contaminant. 

Base neutral compounds detected in samples collected during 1997 have been generally 

reported at low estimated concentrations below MDLs and can be either attributed to 

possible historic contamination upgradient of the &eparators and/or possible laboratory 

and/or field introduced contamination. The presence of base neutral compounds in 

samples collected during 1997 is not related to the operation of the Separators. 

Sporadic low level detections of phenols were reported in upgradient and downgradient 

wells alike during 1997. The detection of phenols in wells upgradient of the Separators 

indicates possible historic contamination not related to the operation of the Separators. 
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5.3 Inorganic Go- 

Metals (total and/or dissolved) detected in at least one groundwater sample collected 

during the reporting period include arsenic, bariurn, cadmium, chromium, copper, 

iron, lead, manganese, sodium, and zinc. Of these constituents, observed concentrations 

of iron, manganese, sodium and zinc are considered to reflect naturally occurring levels 

for groundwater in this environmental setting. 

Based upon historical information and lab data, QAlQC sample results, detections in 

upgradient wells, and comparison of total and dissolved metal analysis, detections of 

barium, cadmium, chromium, copper and lead during 1997 do not represent a potential 

release from the Separators. The infrequent and sporadic detections of these 

constituents, usually at low concentrations near the MDL, can be attributed to other 

factors affecting groundwater samples at the Rahway R'ier Tankfield. 

\ 

Chloride, TDS, salinity and specific conductance were detected/measured in groundwater 

samples collected during 1997. The levels in the wells monitoring the groundwater at 

the Rahway River Tankfield Separators reflect ambient water quality, suggesting that 

fresh water prevails in the aquifer. A temporary observed increase in the levels of 

sodium, chloride and TDS at some of the wells has been attributed to the application of 

road salts during winter months, since the concentrations of these constituents have 

returned to more typical levels in 1997. 

Sulfate, dissolved oxygen, temperature and pH are within expected tolerances for 

groundwater in this environmental setting. The observed levels of these parameters do 

not reflect a release from the Separators. 
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Based upon the water quality analysis in 1997, there have been no releases from the 

Rahway River Tankfield Separators. Compounds and constituents detected in the 

groundwater samples can be either attributed to historical contamination, laboratory or 

field contamination, and/or natural background levels unrelated to the operation of the 

Separators. 

Therefore, CA RICH concludes the following: 

1 . Volatile organic and base neutral extractable compounds detected in groundwater 

samples for the reporting period are generally not detected at significant levels and their 

presence is not indicative of a potential release from the Separators. These compounds 

have generally been detected at similar or higher levels in upgradient wells relative to 

downgradient wells. Also, when some of the volatile organic compounds were reported in 

well samples, they were also detected in QNQC blanks indicating possible laboratory 

and/or field introduced contamir~ation. 

2. The detection of metal constituents in groundwater samples during 1997 can 

generally be attributed to naturally occurring, baAground levels and/or other factors 

affecting gro;ndwater samples unrelated to the operation of the Separators. 

3. Observed concentrations of chloride, TDS, sulfate, specific conductance, and 

salinity reflect ambient water quality conditions expected to occur in this environmental 

setting. 

4. Observed concentrations or measurements of dissolved oxygen, pH and 

temperature are within the expected tolerances for groundwater given this 

environmental setting. 



CA RlCH CONSULTANTS, INC. 
I 

6 .0  RECOMMENDATIONS 

1.  Based upon the continued absence, or sporadic low-level detections, of volatile 

organic and base neutral extractable compounds in groundwater samples collected at the 

Rahway River Tankfield Separators site, CA RICH-recommends continued quarterly 

monitoring only for BTEX compounds and total petroleum hydrocarbons, in addition to all 

field parameters. These parameters would be most indicative of a gasoline or heating oil 

release, which are the primary petroleum products stored at the Tankfield. 

2 .  Given the continued absence, or sporadic low-level detections of arsenic, 

cadmium, copper, chromium, hexavalent chromium, lead, mercury, selenium, zinc and 

phenols, these parameters should be deleted from the parameter list. 

3. CA RICH recommends the sampling frequency of the following parameters be 

reduced from quarterly to annually: barium, iron, manganese, sodium, -chloride, sulfates 

and total dissolved solids. These parameters have been detected in samples collected from 
\ 

at least one. well, but have been attributed to natural causes and/or historic 

contamination. Continued monitoring at a reduced frequency is recommended to identify 

any long term changes to groundwater quality conditions. 



i CA RICH CONSULTANTS, INC. 
i 

CA RlCH appreciates this. opportunity to present cumulative results of quarterly 

groundwater monitoring during the reporting year 1997 at the Rahway River Tankfield 

Separator Site for the Bayway Refining Company. If there are questions, or need for 

additior~al detail, please feel free to contact either undersigned, immediately. 
. 

Respectfully submitted, 

CA RlCH CONSULTANTS, INC. 

Steven'Sobstyl 
Project Manager / 
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Table 1 

Summary of Well -Construction Details 
Rahway River Tankfield 

Bayway Refining Company, Linden, New Jersey 

Adapted from DRAI, 1993 
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TABLE 2 (continued) 
SUMMARY OF WATER LEVEL ELEVATIONS 
RAHWAY RIVER TANKFIELD - SEPARATORS 
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TABLE 2 (continued) 
SUMMARY OF WATER LEVEL MEASUREMENTS 

RAHWAY RIVER TANKFIELD - SEPARATORS 
BAYWAY REFINING COMPANY. LINDEN. NEW JERSEY 



TABLE 3 
WELL RRIS 

DETECTED COMPOUNDS AND CONSTITUENTS DURING THE REPORTING PERIOD 
RAHWAY RIVER TANKFIELD SEPARATORS, BAYWAY REFINING COMPANY 
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methylene chloride 
trichiorofluoromethane 
acetone 

Inorganic Constituents 
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Base Neutral Compounds 
acenaphthene 
bis (28th hexyl) phthalate 
duorene ($AH) 
2-methylnapthalene 
dibenrofuran 

Notes: All values are in micrograms per liter (pgll, or parts per billion) unless noted otherwise. 
U - lndicates element was analyzed for but not detected. The number shown is the detection limit. 
J - lndicates an estimated value; result is less than the specmed detection limit. 
A - lndicates value reported is the mean of two or more determinations. 
G - lndicates value reported is the maximum of two or more determinations. 
B -Compound was detected in the methodlextraction blank as well as the sample. The data user is warned of possible lab introduced contamination. 
NA - Not Analyzed. 
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oiati~e -- --.-.- 
benzene 
methylene chloride 
trichlorofluoromethane 
acetone 

llnorganic Constituents I 
~ & i c  (total) 
Barium (total) 
Barium (dissolved) 
Cadmium total) 
Cadmhlm ldissolved) 
Chromium (total) 

Manganese (mglL) (total) 
Manganese (mglL) (dissolved) 
Sodium (mglL (total) 
sodium ( r n d  (diuoiv- 
Sulfate (mgll) 
Solids, dissolved (mg/L) 
Salinlty @pt) 

c Conductance (pmhoslcm) 
E C v e d  w g e n  (mg/L) 
Phenols 

f H (Standard Units) 
emperature ('C) 

Base Neutral Compounds 
ace~phthene 
bis (2-9th hexyl) phthaiate 
"uorene ($AH) 
2-methylnapthalene 
dibenzofuran 

1 
Notes: All values are in micrograms per liter (pgll, or parts per billion) unless noted otherwise. 

U - Indicates element was analyzed for but not detected. The number shown Is the detection Iimlt. 
J - Indicates an estimated value; result is less than the specified detection limit. 
A - lndicates value reported is the mean of two or more determinations. 
G - indicates value reported is the maxlmum of two or more determinations. 
B - Compound was detected in the methodlextraction blank as well as the sample. The data user is warned of possible lab introduced contamination. 
NA - Not Analyzed. 



TABLE 5 
WELL RR3S 

DETECTED COMPOUNDS AND CONSTITUENTS DURING THE REPORTING PERIOD 
RAHWAY RIVER TANKFIELD SEPARATORS, BAYWAY REFINING COMPANY 

FEBRUARY, 1997 - NOVEMBER, 1997 

benzene 1.0 U 1.0 U 1.0 U 1.0 U 
methylene chloride 2.0 B 1.0 U 2.0 1.0 B 
trichiorofluoromethane 0.7 U 0.7 U 2 .O 0.7 U - 
acetone 8.0 5.0 U 18.0 5.0 U 

'Inorganic ConsUtuents 
Arsenk (total) 
Barium (tohl) 
Barium (dissolved) 
Cadmium total) ' Cadmium ~lssolved) 

I Chromium (total) 
Copper (total) 
Copper (dissolved) 

I L 9 d  (total) 
Z~nc (total) 
Zinc (dissolved) 

1 Chloride mglL) 
Iron (total) I Iron (dlssolv@ 
Manganese (mglL) total) 
Manganese (mgIL) {dissolved) 
Sodium mglL) total) 
Sodium &I.) ~lssolved) 
Sulfate (mg/L) 
Sdids. dissolved (mg/L) ' salinity ty(ppt) 

I Specific Conductance (~mhoslcm) 
Dissolved Oxygen (mglL) 
Phenols 
H (Standard Units) 
emperature ('C) 

Base Neutral Canpounds 
acenaphthene 
bis g-ethylhexyl) phthalate 
fluorene (PAH) 
2-methylnapthalene 
dibetuofuran 

L -I 
Notes: ' Ail values are in micrograms per liter (pg/l, or parts per billion) unless noted otherwise. 

U - lndicates element was analyzed for but not detected. The number shown is the detection limit. 
J - Indicates an estimated value; resuit is less than the specified detectlon limit. 
A - lndicates value repolted is the mean of two or more determinations. 
G - lndicates value reported is the maximum of two or more determinations. 
B - Compound was detected In the method/extractlon blank as well as the sample. The data user is warned of possible lab introduced contamination. 
NA - Not Analyzed. 



TABLE 6 
WELL RR4S 

DETECTED COMPOUNDS AND CONSTITUENTS DURING THE REPORTING PERIOD 
RAHWAY RIVER TANKFIELD SEPARATORS, BAYWAY REFINING COMPANY 

FEBRUARY, 1997 - NOVEMBER, 1997 

benzene 1.0 U 1.0 U 1.0 U 1.0 U 
methylene chloride 4.0 B 1.0U 1.0 U 3.0 B 
trlchlorofluoromethane 0.7 U 0.7 U 0.7 U 0.7 U - 
acetone 5.0 U 5.0 U 5.0 U 15.0 

Inorganic Constituents 
Arsenic (tobl) 
Barium total) 
r r i u m  &issoiv* 
Cadmium tobl) 
Cadmium ~ssoived) 
Chromium (total) 
Copper (total) 
Copper (dissolved) 

Iron mglL total) 
Iron [dissolved) 
Manganese mglL (total) 
Manganese lmg/L{ (dissolved) 
Sodium (mglL total) ~ sodium (rnglJ {dissolved) 
Sulfate (mg/L) 
Solids, dissolved (mglL) 
Salln (ppt) 
Spec% Conductance mhodcm) 
.ssoived W g e n  (mglY; 
Phenols 

! H (Standard Units) 
emperature ('C) 

Base Neutral Compounds 
acenaphthene 
bls (2-0th hexyl) phthalate 
nuorene [$AH) 
2-methylnapthalene 
dibenrofuran 

I 
Notes: ' All values are In mkrograms per liter (pgll, or parts per billion) unless noted otherwise. 

U - Indicates element was analyzed for but not detected. The number shown is the detection limit. 
J - lndicates an estimated value; result Is less than the specified detection limit. 
A - Indicates value reported is the mean of two or more determinations. 
G - lndicates value reported Is the maximum of two or more determinations. 
B - Compound was detected In the methodlextraction blank as well as the sample. The data user Is warned of possible lab introduced contamination. 
NA - Not Analyzed. 



TABLE 7 
WELL RRSS 

DETECTED COMPOUNDS AND CONSTITUENTS DURING THE REPORTING PERIOD 
RAHWAY RIVER TANKFIELD SEPARATORS, BAYVVAY REFINING COMPANY 

I ,  . . 
FEBRUARY, 1997 - NOVEMBER, 1997 
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benzene 
methylene chloride 
trichlorofluoromethane 
acetone 

llnor~anlc Constituents 
Arsenic (total) 
Barium (total) 
Barium (dissolved) 
Cadmium total) 
Cadmium Lissolved) 
Chromium (total) 
Copper total) 
Copper {dissolved) 
Lead (total) . 
Zinc (total) 
Zinc (dissolved) 
Chloride (mglL) 
Imn (mglL total) 
Imn (mg/L{ idissolved) 

Sulfate (mglL) 
Solids, dissolved (mgll) 
Salln' (ppt) % Conductance ( mhodcm) 
S K b e d  **en (m& 
Phenols 

C H (Standard Units) 
emperature ('C) 

Base Neutral Compounds 
acenaphthene 
bls (2-ethylhexyl) phthalate 
fluorene (PAH) 
2-methylnapthalene 
dibenzofuran 

Notes: All values are In micrograms per liter (pgll, or parts per billion) unless noted othemise. 
U - lndicates element was analyzed for but not detected. The number shown Is the detection limit. 
J - Indicates an estimated value; result is less than the specified detection limit. 
A - lndicates value reported is the mean of two or more determinations. 
G - lndicates value reported is the maximum of two or more determinations. 
B - Compound was detected in the methodlextraction blank as well as the sample. The data user is warned of possible lab introduced contamination. 
NA - Not Analyzed. ' 



TABLE 8 
WELL RR6S 

DETECTED COMPOUNDS AND CONSTITUENTS DURING THE REPORTING PERIOD 
RAHWAY RIVER TANKFIELD SEPARATORS, BAYWAY REFINING COMPANY 

FEBRUARY. 1 997 - NOVEMBER. 1997 

benzene 
methylene chloride 
trlchlorofluoromethane 
acetone 

Inorganic Constituents 
Arsenic (total) 
Barlum (total) 
Barium (dissolved) 
Cadmium total) 
Cadmium ~iuolved)  
Chromlum (total) 
Copper (total) 
Copper (dissolved) 
Lead (total) 
Zinc (total) 
Zinc d~ssolved) 
C h I o L  mg/L) 
Iron Img/Ij ??tan 
Iron mglL d~ssolved) 
Manganese (rng/L) (total) 
Manganese (mg/L) (dissolved) 
Sodium (rnglL (total) 
Sodium (mgIL1 (dissolved) 
Sulfate (mglL) 
Solids. dissolved (mg/L) 
Salinity (ppt) 
Specitic Conductance (~mhoslcrn) 
Dissolved Oxygen (mg/L) 
Phenols 
H (Standard Unlts) 

Temperature ('c) 

Base Neutral Compounds 
acenaphthene 
bls (2-0th hexyl) phthalate 
nuorene (PA") 
2-methylnapthalene 
dibenrofuran 

I I 
Notes: 'All values are In micrograms per liter (pgll, or parts per billlon) unless noted otherwise. 

U - lndicates element was analyzed for but not detected. The number shown Is the detection limit. 
J - Indicates an estimated value; result Is less than the specified detection limit. 
A - lndicates value reported Is the mean of two or more determinations. 
G - lndicates value reported Is the maximum of two or more determinations. 
B - Compound was detected in the method/extradion blank as well as the sample. The data user Is warned of possible lab introduced contamination. 
NA - Not Analyzed. 



TABLE 9 
WELL RR7S 

DETECTED COMPOUNDS AND CONSTITUENTS DURING THE REPORTING PERIOD 
RAHWAY RIVER TANKFIELD SEPARATORS, BAYWAY REFINING COMPANY 

FEBRUARY. 1997 - NOVEMBER. 1997 
. 1 , . 8 , .,, . ! " ~ ? $ 9 7 : : : ! , '  

:, , , . ..,zi.~~/,~;;:,, ;:;I~;;,., , .! :,!; ,. i.ic!;;::,;:t* , ~ , ' . ' ! ~ ' . ~ ~ ~ ~ ; , :  ~?b;9{>[ii~':!,;: , , , ,  ' ! i .  ,: , 1 ~ ~ ~ 9 7 , ; j , . ~ . :  , .  . 8 , . :  :.., I '.'..:. ~ ~ ~ - 9 7 . ! ' . : : . ' .  ii:,': . . . a  1 I '  , , ,  

lolatile Organic Compounds 
benzene 
methylene chloride 
trichlorofluoromethane 
acetone 

norganic Constituents 
Arsenic (total) 
Barium (total) 
Barium (dissolved) 
Cadmium total) 
Cadmium ~di.ssolv.6) 
Chromium (total) 
Copper (total) 
Copper (dissolved) 
Lead (total) 
Zinc total) 
Zinc {dissolved) 
Chloride (mglL) 
Iron mglL total) 
Iron tmg/L{ & issohe 
Manganese (mg/L (total) 
Manganese (mglL{ (dissolved) 
Sodium mg/L total) 
Sodium [mg/L{ {dissolv.d) 
Sulfate mg/L) 
Solids. $issolved (mg/L) 
Salinity (ppt) 
Specific Conductance (pmhoslcm) 
D~ssolved Oxygen (mglL) 
Phenols 

! H (Standard Units) 
emperature ('C) 

lase Neutral Compounds 
acenaphthene 
bis (2-athylhexyl) phthalate 
fluorene (PAH) 
Z-methylnapthalene 
dibenzofuran 

Notes: 'All values are in micrograms per liter (pgll, or parts per billion) unless noted otherwise. 
U - indicates element was analwed for but not detected. The number shown is the detection limit. 
J - lndicates an estimated vatu;; result is less than the specified detection limit. 
A - indicates value reported is the mean of two or more determinations, 
G - Indicates value reported is the maximum of two or more determinations. 
B - Compound was detected in the methodlextraction blank as well as the sample. The data user is warned of possible lab introduced contamination. 
NA - Not Analyzed. 
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TABLE 1 1 
PERCENT CHANGE IN CONCENTRATIONS BASED ON TREND-LINE ANALYSIS 

DETECTED COMPOLINDS AND CONSTITUENTS DURING THE REPORTING PERIOD 

Amnic (total) 

Barturn (total) 

Barlum (dkolved) 

Cadmium (total) 

Cadmlum ( d k l v e d )  

Chromium (total) 

Copper (total) 

Copper (dtssokd) 

Lead (total) 

Zlnc (total) 

Zinc (dksolved) 

Chloride (mgR) 

(m*) (aotal) 

Iron (mgR) (dtssohred) 

Manganese (mgR) (total) 

Manganese (mgA) (dlssohd) 

I 
(lWA) 

Sodbm (mgR) (dissolved) 

~ u m  (mgA) I Phenols 

So l i i ,  d k s o h d  (mg5) 

alhw (Ppt) 

S p e c k  Conductance (pmhos/cm) . 

DirsoM Oxygen (mgn) 

1 pH (Standard Units) 

Temperature CC) 

1 beruem 





Christine Todd Whitman 
Governor 

Department of Environmental Protection 

Bureau of Nonpoint Pollution Control 
J Division of Water Quality 

P. 0. Box 029 
Trenton, N.J. 08625-0029 

Tel: 609-633-702 1,292-0407 
FAX: 609-984-2 147 

www.state;,nj.usldep/dwq/~lonpoint.btm 

CERTIFIED MAIL 
RETURN RECEIPT. REQUESTED 

Mr. George B. Bakun, P.E., Staff Engineer 
Tosco Refining LP 
1400 Park Avenue 
Linden, New Jersey 07036 

Re: Tosco Refining LP 
Linden, Union County 
NJPDES-DGW Permit No. NJOl05 1 04 
Effective Date: November 1, 1999 

Dear Permittee: 

CAROL O'DONNELL U E  

Robert C. Shinn, Jr. 
Commissioner 

Enclosed is the FINAL RENEWAL New Jersey Pollutant Discharge Elimination System 
Discharge to Ground Water (NJPDES-DGW) Permit to discharge pollutants to the ground waters 
of the State, issued in accordance with N.J.A.C. 7:14A. Violation of any condition of this permit 
may subject you to significant penalties. . 

A copy of the Response to Comments Document, which at a minimum, responds to significant 
comments as required by N.J.A.C. 7: 14A- 15.16 is also enclosed. 

Within 30 calendar days following your receipt of this permit, under N.J.A.C. 7:14A-17.2 you 
may submit a request to the Director for an adjudicatory hearing to reconsider or contest the 
conditions of this permit. Regulations regarding the format and requirements for requesting an 
adjudicatory hearing may be found in N.J.A.C. 7: 14A-17.2 (a) through (f). The request sliould be 
made to: 

Chief 
Bureau of Nonpoint Pollution Control 

P.O. Box 029 
Trenton, New Jersey 08625-0029 

Additionally, your request for an adjudicatory hearing must contain a completed, signed and 
dated "Administrative Hearing Request Checklist and Tracking Form for Permits" (form 
attached). The original shall be forwarded to the Office of Legal Affairs and two copies to the 
Division of Water Quality at the a ~ p i J & , & ~ & g & $ ~ @ @ f o n n .  

.. , , Recycled Paper .. . .  



Application for renewal of this permit must be submitted at least 180 days prior to expiration of 
this permit pursuant to N.J.A.C. 7:14A-2.7(b). 

If you have any questions regarding this permit, please contact Mark Miller of my staff at (609) 
292-0407. 

Sincerely, 

Barry Chalofsky, P.P., Chief 
Bureau of Nqppoint Pollution Control 



ADJUDICATORY HEARING REQUEST CHECKLIST AND TRACKING FORM 
FOR INDIVIDUAL NJPDES PERMITS* 

I. Pennit Being Appealed: 

Facility Name 

Issuance Date of Final Permit Decision Permit Number 

11. Person Requesting Hearing: 

NameIOrganization Name of Attorney (if applicable) 

Address Address of Attorney 

Telephone Number Telephone Number of Attorney 

111. Status of Person Requesting Hearing (Check One): 

Permittee under the permit number identified above. 
Complete A. and C. through I. of Section IY. below 

Person seeking consideration as a party to the action. 
C6mplete B. through I. of Section IV. below. 

IV. Include the following information as part of your request: 
A. If you are a permittee under the ~e rmi t  number identified above: 

1. For the Office of Legal Affairs only, a copy of the permit clearIy indicating the permit 
number and issuance date; 

2. A list of the specific contested permit condition(s) and the legal or factual question(s) 
at issue for each condition, including the basis of any objection; 

3. The relevance of the legal andlor factual issues to the permit decision; 
4. Suggested revised or alternative permit conditions and how they meet the 

requirements of the State or Federal Act; and 
5. Information supporting the request or other written documents reIied upon to support 

the request, unless this information is already in the administrative record (in which 
case, such information shall be specifically referenced in the request). 

B. If you are a person seeking consideration as a party to the action: 
1. A statement setting forth each legal or factual question alleged to be at issue; 

*For NJPDES permits, thekpmesdures for requesting an adjudicator- hearing on a final permit 
decision and for the Department's evaluation and processing of such requests are set forth in 
N.J.A.C. 7:14A-17. 

2. A statement setting forth the relevance of the legal or factuaI issue to the permit 
decision, together with a designation of the specific factual areas to be adjudicated; 

3. A clear and concise factual statement of the nature and scope of your interest which 
meets the criteria set forth at N.J.A.C. 7: 14A-17.3(c)4; 



4. A statement that, upon motion by any party granted by the administrative law judge, 
or upon order of the administrative law judge's initiative, you shall make yourself, all 
persons you represent, and all of your officers, directors, employees, consultants, and 
agents available to appear and testify at the administrative hearing, if granted; 

5. Specific references to the contested permit conditions, as well as suggested revised or 
alternative permit conditions, including permit denials, which, in your judgment, 
would be required to implement the purposes of the State Act; 

6. Identification of the basis for any objection to the application of control or treatment 
techno!dgies, if'li-dentified in the basis or fact sheets; and the alternative technologies 
or combination of technologies which, in your judgment, are necessarykto sakisQkthe 
requirements of the State Act; 

C. The date you receivechotification of the final permit decision; 
D. The names and addresses of all persons whom you represent; 
E. A statement as to whether you raised each legal and factual issue during the public 

comment period in accordance with N.J.A.C. 7: 14A-15.13 (and in accordance with 
repealed N.J.A.C. 7:14A-8.4, if the public comment period began or ended before May 5, 
1997); 

F. An estimate of the amount of time required for the hearing; 
G .  A request, if necessary, for a barrier-free hearing location for disabled persons; 
H. A clear indication of any willingness to negotiate a settlement with the Department prior 

to the Department's processing of your hearing request to the Office of Administrative 
Law; and 

I. This form, completed, signed and dated with all of the information listed above, including 
attachments, to: 
1. Office of Legal Affairs 

ATTENTION: Adjudicatory Hearing Requests 
Department of Environmental Protection 
401 ~ & t  State Street 
PO Box 402, Trenton, New Jersey 08625-0402 

2. Barry Chalofsky, P.P., Chief 
Bureau of Nonpoint Pollution Control 
Department of Environmental Protection 
401 East State Street 
P.O. Box 029, Trenton, New Jersey 08625-0029 

3. Any other person named on the permit (if you are a permittee under that permit). 
4. The permittee(s) (if you are a person seeking consideration as a party to the action). 

V. Signature: Date: 

Working Cost e n t e r  4FDR; ,Mark Miller, Bureau of Nonpoint Pollution Control 



STAY REQUEST FORM 

Title and Type of Permit, Issuance Date and Name, Address and Telephone Number of 
Permit Number: Person Requesting a Stay: 

N.J.A.C. 7: 14A-17.6 allows requests for stay of any permit condition which the NJDEP has granted a 
hearing. These regulations also specify the factors which the NJDEP must consider when deciding 
whether to GRANT or DENY the stay request(s). This completed stay request form, along with all 
appropriate attachments, shall be submitted to Bany Chalofsky, P.P., Chief, Bureau of Nonpoint Po!jption 
Control, Division of Water Quality, Department of Environmental Protection, P.O. Box 029,   rent on, 
New Jersey, 08625. 

A. List under (A) below the specific permit conditions for which you are requesting a stay. Please 
include page references to the sections of the permit which include the conditions. 

B. Indicate under (B) below whether this condition was commented on during the public comment 
period. [Yes or No] 

C. Indicate under (C) below whether an adjudicatory hearing was requested on this condition. [Yes or 
No1 

D. Indicate under (D) below the factor(s) at N.J.A.C. 7: 14A-17.6(e)l which apply. FACTORS: 1. the 
pollution source and its impact upon the affected ecosystem(s); 2. the level of pollutant control 
actually achieved as defined at N.J.A.C. 7:14A-1.2 by the existing treatment facility, 3. the degree 
and extent that short-term treatment alternatives including their cost may be applied to the existing 
treatment facility and what treatment level improvements may result from these alternatives; and 4. 
the cost to achieve total compliance with permit conditions, including the degree and extent of any 
negative economic impacts on the permittee and the community in relation to the environgental 
impacts that will result from not achieving compliance with permit conditions.] 

-- 
(attach additional pages as necessary) 

For EACH permit condition listed in (A) above, please attach justification for the stay request specific to 
each of the factors from N.J.A.C. 7:14A-17.6(e)l listed in (D) above. 

Signature: Date: 



The New Jersey Department of Environmental Protection hereby grants you a NJPDES permit for the facilitylactivity named in this 
document. This permit is the regulatory mechanism used by the department to ensure your discharge will not harm the environment. By 
complying with the terms and conditions specified, you are assuming an important role in protecting New Jersey's valuable water 
resources. Your acceptance of this permit is an agreement to conform with all of its provisions when constructing, installing, modrfying, or 
operating any facility for the collection, treStltMenf, or discharge-Cifbollutants tU waters of the 'state. If you have any questions about this 
document, please feel free to contact the department representative listed in the perml cover letter. Your cooperation in helping us protect 
and safeguard our state's environment is anticipated and appreciated. 

PERMIT NUMBER NJ0105104 
_ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - -  

Permittee 
- - - - - - - - - - - - - - - - - - -  
TOSCO REFINING LP 
1400 PARK AVENUE 
LINDEN NJ 07036 

Property Owner 
- - - - - - - - - - - - - - - - - - -  
BAYWAY REFINING CO 
1400 PARK AVE 
LINDEN NJ 07036 

Co-Permittee 
- - - - - - - - - - - - - - - - - - - - - - - - - -  

Location of Activity 
. . . . . . . . . . . . . . . . . . . . . . . . . .  
BAYWAY REFINING CO 
1400 PARK AVE 
LINDEN NJ 07036 

---________________------------------------------------------------- -_-________________---_--------------------------------------------- 
,Current Authorization 
Covered By This Approval Issuance Effective Expiration 
And Previous Authorization Date Date Date 
- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
J :SURFACE IMPOUNDMENT-INDUST 10/01/1999 11/01/1999 10/30/2004 

By Authority of: 
Comnissioner ' s Office 

Barry Chalofsky , P. P., Chief 
Bureau of Nonpoint Pollution Control 

(Terms, conditions and provisions attached hereto) 



State of New Jersey 
Department of Environmental Protection 

401 East State Street, P.O. Box 029 
Trenton, New Jersey 08625-0029 

FACT SHEET 
FOR NJPDES PERMIT TO DISCHARGE 

INTO THE WATERS OF THE STATE OF NEW JERSEY 

NJPDES-DGW PERMIT NUMBER 

NJPDES-DGW DISCHARGE ACTIVITY 

J - Surface Impoundment (Industrial) 

NAME AND ADDRESS OF PERMITTEE 

Tosco Refining LP 
1400 Park Avenue 
Linden, New Jersey 07036 

NAME AND ADDRESS OF FACILITY 

Bayway Refining Company 
1400 Park Avenue 
Linden, New Jersey 07036 

RECEIVING WATERS 

The discharge to ground water at this facility is to the fill, marsh silt and clay, organic 
meadow mat and glacial deposits which overlie the Passaic (Brunswick) Formation 
which is Triassic in age. 

GEOGRAPHIC COORDINATES & LOCATION OF THE FACILITY 

Latitude: 40" 37' 50" North 
Longitude: 74" 12' 20" West 

DESCRIPTION OF FACILITY 

The Bayway Refinery was constructed in 1908 and has been in operation since 1909 on 
1,300 acres in Linden, Union County. The refining process areas consist of process units 

, which use crude .petr;gleum and other petroleum feedstock to manufacture fuel-products 
and petrochemical feedstocks. Crude petroleum is stored in the Tremley Tankfield. 
From tankage, crude is fed to the pipestill where it is distilled into several major streams. 
The streams are further refined into a variety of intermediate and finished products by 
processes such as catalytic cracking, catalytic reforming, alkylation and desulfurization. 
Final products include LPG, home heating oil, heavy he1 oil, jet fuel, diesel fuel, 
kerosene, several grades of gasoline and asphalt. Petroleum products are either shipped 



from the refinery by barge, pipeline, tank car or truck; or they are stored at one of the 
contiguous tankfield locations. 

DESCRIPTION OF DISCHARGE 

The discharge to ground water occurs from process wastewater and stormwater surface 
impoundments and in-ground concrete tanks referred to as: 1) Rahway River Tankfield 
Separator No. 1 (East Side); 2) Rahway River Tankfield Separator No. 2 (West Side); 3) 
Forty Acres Tankfield Separator; 4) Trernley Separator; 5) East Side Retention Basin; 6) 
East Retention Basin; 7) West Separator; 8) Biox Lagoons. This permit does not address 
historical soil or ground water contamination, which is the responsibility of Exxon 
Corporation and is managed under an Administrative Consent Order by the Department's 
Site Remediation Program. 

BASIS FOR THE PERMIT CONDITIONS 

The discharge described above is a regulated activity under the New Jersey Water 
Pollution Control Act, N.J.S.A. 58:lOA-1 et seq., and its implementing regulations, the 
New Jersey Pollutant Discharge Elimination System (NJPDES) N.J.A.C. 7:14A-1 et seq. 
The permit has been developed pursuant to these regulations and is based on the 
administrative record, which contains any permit application submitted, correspondence 
concerning the permit, the Fact Sheet and documents cited therein, the results of any past 
monitoring, the draft permit, and any past permits issued to the facility under these 
regulations. 

The following items were used to formulate the basis of the draft permit: 

t 3 i NJPDES-DGW Permits ~Jb087726. ~ ~ 0 0 5 4 3 4 8 ,  NJ087653 and NJO 1051 04 

1 
2 

Ground Water Protection Program Plan approved June 22, 1999 
Ground Water Monitoring Well Sampling Data submitted under NJPDES Permits 
NJ0087726, NJ0054348, NJ087653 and NJO105 104 
DMR Data Submitted Under NJPDES-DGW Permits NJ0087726, NJ0054348, NJ087653 
and NJ0105 104 
The NJPDES-DGW Permit Application Submitted 
Statewide Water Quality Management Planning Rules (N.J.A.C. 7:15) 
Sludge Quality Assurance Regulations (N.J.A.C. 7:14C) 
Ground Water Quality Standards (N.J.A.C. 7:9-6) 

le document is part of the administrative record, but is not physically included in the record. 

N.J.S.A. 58:lOA-1 et seq., New Jersey Water Pollution Control Act.* 
N.J.A.C. 7: 14A, New Jersey Pollutant Dischaeg Eliinination System Regulations.* 

NJDEP CONTACT 

Additional information concerning this permit may be obtained during the hours of 8:00 
A.M. and 4:30 P.M., Monday through Friday from Mark Miller, Bureau of Nonpoint 
Pollution Control (609) 292-0407. 



RESPONSE TO COMMENTS 
For 

Tosco Refining LP 
NJPDES-DGW Permit NJO105104 

The Draft NJPDES-DGW Permit for Bayway Refining Company was public noticed July 21, 
1999 in the DEP BulIetin. During the 30-day public comment period, which began July 21,1999 
and ended on August 21, 1999, the Department received in comments the form of a letter from 
George B. Bakun, Senior Staff Engineer for the facility, dated August 19, 1999. All comments 
have been paraphrased and addressed below. The actual comments are also enclosed as a part of 
the final permit. 

Comment 1: 

Permit Authorization Sheet 

Mr. Bakun indicates that a change in operator is planned for the Bayway Refinery site from the 
existing Bayway Refining Company to Tosco Refining LP, effective September 1,1999. 

Response: The Department acknowledges the change in operator and the permittee's name will 
therefore be changed as indicated in your attached August 18,1999 correspondence. 

Comment 2: 

Permit Fact Sheet 

Mr. Bakun reiterates that a change in operator is planned for the Bayway Refinery site from the 
existing Bayway Refining Company to Tosco Refining LP, effective September 1,1999. 

Response: The Department acknowledges the change in operator and the permittee's name will 
therefore be changed as indicated in your attached August 18,1999 correspondence. 

Comments 3 and 4: 

Part I: Specific Requirements 
Section A: GWPP Discharge and Ground Water Monitoring Requirements 
Paragraphs 7,8 and 9 

Mr. Bakun states that, due to the size of the approved GWPP, it is an unnecessary burden to 
submit the entire GWPP Plan prior to the expiration of the permit and to multiple Iocations 
whenever the Department approves an amended GWPP Plan. Rather, the permittee wishes to 
have the alternative of submitting a letter stating that there are no changes to the GWPP Plan or 
presenting only those updated sections prior to expiration of the permit. Furthermore, only those 
sections that have been amended and approved by the Department would be sent to other 
regulatory agencies. 



Response: The Department has revised the permit paragraphs to indicate that if there are no 
planned changes to the GWPP Plan within 180 days of the permit expiration, a letter may be 
written to that effect, however, a newly signed and dated certification page must be submitted 
with that letter. Furthermore, the permit has been modified to allow for sections of the GWPP 
Plan to be submitted and reviewed by the Department and any amended section would require 
submission to the applicable agencies, not the entire GWPP Plan. 

Comment 5 

Part I: Specific Requirements 
Section B: GWPP Plan Requirements 

Mr. Bakun requests that paragraph l.E.1 be reworded to be consistent with N.J.A.C. 7:14~-'?I@,.) 

Response: The Department has revised the paragraph as requested. 

Comment 6 

Part I: Specific Requirements 
Section B: GWPP Plan Requirements 

Mr. Bakun requests that paragraph l.H be deleted or reworded to indicate that a Maintenance, 
Inspection and Emergency Operating Manual (or manuals) can be stand alone documents 
separate from the GWPP plan. This would prevent the potential necessity of submitting all 
emergency and operating manuals with the submittal of any GWPP plan. 

Response: The Department has reworded the paragraph as requested. 

Comment 7 

Part I: Specific Requirements 
Section C: Additional Requirements 

Mr. Bakun requests that the Department acknowledge that operation and maintenance manuals 
have been completed for the regulated units as stated in previously mailed correspondence dated 
May 12, 1997, which are referenced in paragraph 1 of this section. 

Response: , The Department acknowledges that the facility has indicated that they have 
completed operation and maintenance manuals for the regulated units at the facility. The 
confirmation of the,,Fexistence of these ~ a n u a l s  and their completeness pertaining to the 
requirements of this permit will be made during the annual inspections conducted by the Bureau 
of Water Compliance and Enforcement andlor by review by staff of the Bureau of Nonpoint 
Pollution Control. 



Comment 8 

Part I: Specific Requirements 
Section C: Additional Requirements 
Paragraph 1 .B. 

Mr. Bakun requests that the Department remove the requirement to maintain records of 
maintenance and inspection of the regulated units. He further states that the maintenance of 
these records would be unduly burdensome'and would result in considerably more time spent 
documenting activities, leaving far less time to conduct activities. 

Response: The Department disagrees that the requirement to maintain records of maintenance 
and inspection activities associated with the regul-at.ed u$ts is unduly burdensome. Routinely, 
these records consist of a consolidated list of maintenance &d inspection activities that site 
personnel must date and initial to confirm that the activity was completed and should only take a 
few moments to complete. Only those regular maintenance and inspection activities that are 
conducted in accordance with NJPDES-DGW requirements need to be documented. However, if 
the permittee wishes, an alternate method of tracking the required maintenance and inspection 
activities may be proposed to the Department for approval. 

Comment 9 

Part I: Specific Requirements 
Section C: Additional Requirements 
Paragraph 1 .E.2. 

Mr. Bakun strongly objects to the inclusion of "pollutant generation" units in the requirement of 
maintenance and inspections of process units. He requests that the reference be changed to 
include only those units as regulated by N.J.A.C. 7:14A-6.12(c) limiting the requirements for 
operation and maintenance requirements to treatment works, including related appurtenances and 
collection system. 

Response: The Department has revised this paragraph as requested. 

Comment 10 

Part I: Specific Requirements 
Section D: Monitoring and Reporting Requirements 

Mr. Bakun requests that the Department acknowledge that the sampling plan required in 
paragraph 1.F., to be submitted within 30 days of a written request by the Department, was 
already submitted to the Department as part of the approved GWPP plan. 

Response: The Department acknowledges that the facility has submitted a sampling plan as part 
of the approved GWPP plan. 



Comment 11 

Part 111: Special Conditions 
Section A: Contingency Requirements 
E&O Manual 

Mr. Bakun requests that the Department modify this paragraph with the wording "as appropriate" 
since all six requirements will likely not be applicable in every case. 

Response: The'Department has modified the permit as requested. 

Comment 12 

Part 111: Special Conditions 
Section A: Contingency Requirements 
Paragraph B.3. 

Mr. Bakun requests that the Department delete this paragraph since it appears to exceed current 
NJPDES requirements. A TWA is specifically required by N.J.A.C. 7:14A-22.3 for "building, 
installing, modifying or operating" only. Previous references to repairs have been deleted in 
current regulation. 

Response: The Department has modified the permit to reflect that repairs do not require a 
Treatment Works Approval. However, the paragraph has been rewritten to indicate that the 
permittee must contact the Bureau of Engineering North to determine if the activity is a "repair" 
or "modification" in the event there is any question as to the exact nature of the activity. 

Comment 13 

Part 111: Special Conditions 
Section A: Contingency Requirements 
Paragraph B.4. 

Mr. Bakun requests that the Department modify this paragraph with the qualifier "if needed" 
since there are exceptions to the need for a TWA at N.J.A.C. 7: 14A-22.4. 

Response: The Department has modified the permit to reflect that a TWA must be obtained only 
if needed. 



Comment 14 

Part 111: Special Conditions 
Section B: Compliance with Other Rules 
Paragraph 2 

Mr. Bakun requests that the Department modify this paragraph since it appears to exceed current 
NJPDES requirements. A TWA is specifically required by N.J.A.C. 7:14A-22.3 for "building, 
installing, modifying or operating" only. Previous references to repairs have been deleted in 
current regulation and the word repairs should be replaced with "modifications". 

Response: The Department has modified the paragraph, changing "major repairs" to 
"modifications". 

Comment 15 

Part IV: General Conditions for Individual NJPDES Permits 
Section E: Additional Conditions 

Mr. Bakun requests that the Department acknowledge that operator names have previously been 
submitted to the Department, as required, for all of the regulated facilities. 

Response: The Department acknowledges that operator names have previously been submitted 
to the Department as required. 



Bayway Ref~n,:;, Company 
a s~br;~d:ary :.! Tr:. .I;I~I~IIOII 

1400 F.'d:,. A. : ;<.4 
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CERTIFIED MAIL - RRR 
Z 453 166 337 

August 19,1999 

Comments on 
Draft Renewal Permit 
NJPDES-DGW NJ0105104 

New Jersey Department of Environmental Protection 
Bureau of Nonpoint Pollution Control 
Division of Watcr Quality 
P.O. Box 029 
Trenton, NJ 0862.2-0U2Q 
Attn.: Mr. Barry Chalutsky 

Dear Mr. ChalofsL? 

Attached are our comments on the Draft Renewal Permit for NJPDES-DGW Permit No. 0105 104, 
permitting discharges to ground water at the Bayway Refinery site in Linden, New Jersey. In 
general, we are very supportive of the GWPP approach incorporated into the pennit. The majority 
of comments that we have submitted are intended to ensure consistency with NJPDES regulatoqr 
requirements and to minimize any permit requirements that may be unnecessarily burdensome. 

Please contact me at (908) 523-5896 if there are any questions on our comments. 

Very TruIy Yours, 

George B. ~ a k $  
Senior St& Engineer 

c: Mark Miller, NJDEP 
John Roe, NJDEP J 



Comments on Draft Renewal Permit 
NJPDES-DGW Permit No. NJ0105104 

Permit Authorization Sheet 

Comment 1. The permiaa and pcpen?. ower are listed as Bayway Refining Company. As stated 
in the attached August 18, 19- w, a change in operator is planned fiom Bayway Refining 
Company to Tosco Refining L F fix the Bayway Refinery site, effective September 1, 1999. No 
other changes are planncd. P k  mise the name of the permittee accordingIy. 

Permit Fact-Sheet 

Comment 2. Name and Address of Permittee: Same as comment 1. Also, consistent with comment 
1, please revise the name of thc facilq from Bayway Refining Company to Bayway Refinery. 

Part I: Specific Requirements 
Section A: GWPP Dischawe and Ground Water monitor in^ ~eauiremekts 

Comment 3. Paragraph 7 requires rhc submittal of an updated GWPP plan prior to the expiration 
date of the permit unless an expedited pennit renewal is approved. The approved GWPP Plan for 
the Bayway Refinery site is very large. To avoid having to unnecessarily submit the entire 
document, we request that the Department also allow the alternative of a letter either stating that 
there are no proposed changes to the approved GWPP Plan or presenting only the updated sections. 

Comment 4. Paragraphs 8 and 9 require sending copies of the GWPP Plan to multiple locations 
whenever an amended GWPP Plan is approved by the Department. As stated in Comment 3, the 
approved GWPP Plari for the Bayway Refinery site is very large. To avoid having to submit the 
entire document to multiple locations, we request that the Department &ow the alternative of a 
letter presenting only the amended sections that were approved. 

Section B. GWPP Plan Requirements 

Comment 5. Paragraph 1.E. 1 requires the use of treatment works, materials management plans, ... 
and inspections as W e  Department determines necessary to ensure that the discharge does not 
contravene7' the ground water quality standards. We request that this paragraph be reworded to be 
consistent with N.J.A.C. 7: 14A-7.6~ which requires the use of treatment works, materials 
management plans, . . . and inspections as "required to prevent contravention of' the ground water 
quality standards. This wording was proposed in comments and incorporated into the current 
NJPDES regulations in response to the comment (Cite 29 N.J.R. 1789, Comment 7-57). 

Comment 6. Paragraph 1 .H requires the GWPP plan to include a Maintenance, Inspection and 
~rnergenc~ Operating Manual (or manuals) for the regulated units. Although we maintain manuals 
in accordance with the regulations, the manuals are not included as part of the GWPP plan. 
Further, this paragraph is unnecessary since Section C, Paragraph 1 covers requirements for 
manuals-in more detail. As such, we request that this paragraph be deleted or reworded to 
recognize that manuals can be stand-alone documents separate fiom the GWPP plan. This would 
also prevent the potential need to include copies of all operating and emergency manuals with the. 
submittal of any GWPP plan (which would also exceed regulatory requirements for the submittal 
of manuals at N.J.A.C. 7: 14A-6.12). 



Section C: Additional Requirements 

Comment 7. Paragraph 1 requires the submission of written verification that operation and 
maintenance manuals have been completed for the regulated units. Please note that we have 
previously mailed a letter to the Department dated May 12, 1997 stating that operation and 
maintenance manuals are in place for the facilities regulated by this NJPDES-DGW permit. 

Comment 8. Paragraph 1.B requires records of maintenanceand inspection required by the permit 
to be kept. We request that this requirement be clari£ied to exclude maintenance and inspection 
activities outlined in the operation and maintenance manuals. Most of the requirements in manuals 
are routine activities that are not generally documented in records, except possibly on an exception 
basis. These include routine preventive maintenance activities and inspections of facilities. The 
requirement to document each maintenance and inspection activity conducted by personnel in 
accordance with the manuals would be unduly burdensome and would result in considerably more 
time spent documenting activities, leaving far less time to conduct activities. - 
Comment 9. Paragraph 1 .E.2. requires a schedule of maintenance and inspections of the processes 
including the "pollutant generation", conveyance, and discharge unit(s). We object to the inclusion 
of requirements for maintenance and inspection of pollutant generation processes within a NJPDES 
permit and request that "pollutant generation" be deleted from this requirement. The Bayway 
Refinery is the largest refinery on the East Coast. Jncluding maintenance and inspection 
requirements for the entire refinery within the NJPDES permits is an extraordinarily burdensome 
and unnecessary task Furthermore, there is no regulatory basis to include permit requirements on 
hcilities that are not permitted by the NJDPES permit, such as refinery process units. N.J.A.C. 
7:14A-6.12~ specifically l i t s  the requirements for operation and maintenance requirements to 
"treatment works, including related appurtenances and collection system". 

Section D: Monitorinp and report in^ Requirements 

Comment 10. Paragraph 1.F requires the submission of a sampling plan within 30 days of a 
written request from the Department. Please note that sampling and analysis plans were already 
submitted to the Department as part of our approved GWPP Plan. .- 

Part 111: Special Conditions 
Section A: Continvenw Requirements 

E&O Manual 
Comment 11. Paragraph B establishes six requirements applicable whether a regulated unit is 
returned to service after an extended outage period, an unpermitted discharge occurs; or a disposal 
area hils hydraulically. We request that this paragraph be qualified with the wording "as 
appropriate", or similar wording, since all six requirements will likely not be applicable in every 
case. For example, Item 3 requires the Bureau of Engineering to be contacted to see if a TWA is 
needed to repair a failing unit. This would be unnecessary if an unpermitted discharge occurred 
due ta something other than a failing unit (e-g., an upset condition that exceeded the design 
capacity of the unit). 

Comment 12. Paragraph B.3 requires the Bureau of Engineering to be contacted to determine ifa 
TWA is required prior to repairing a regulated unit. We request that this requirement be deleted. 



since it appears to exceed current NJPDES requirements. A TWA is specifically required by 
N.J.A.C. 7:14A-22.3 for ''kulding, installing, modifjring or operating" only. Prior regulations 
requiring a TWA for repairs have been deleted fiom the NJPDES reguIations because they were 
unnecessary and overly burdensome to both the Department and permittees. 

Comment 13. Paragraph B.4 requires a TWA to be obtained for a new or aItered regulated unit. 
We request that this requirement be qualified with wording such as "if needed" since there are 
exceptions to the need for a TWA at N.J.A.C. 7:14A-22.4. 

Secton B: Com~liance with Other Rules 

Comment 14. Paragraph 2 requires a TWA for new construction, expansion or major "repairs3'- 
We request that "repairs" be replaced with ' c m ~ c a t i ~ n s "  to be consistent with the NJPDES 
regulations, which require a TWA for modifications but not repairs. 

Section E: Additional Conditions - 
Comment 15. The Operator Certiiication Paragraph requires the submission of operator names to 
the Department. PIease note that all of the fhcilities covered by the NJPDES permit are currently 
operating and that operator names have previously been submitted to the Department as required. 



Bayway Refining Company 
a suhsidlary ol Tosco Corporation 
1400 Park Avenue 
I-rnden. New Jccsey 07036 

CERTIFIED MAIL - RRR 
#Z 453 166 418 

August 18, 1999 

Change in Operator 
NJPDES Permit Nos. NJ0001511, 
NJ0026662, NJ 0026671;NJ0~05104, 
NJ0054348, NJ0087653 & NJ0087726 

Dennis Hart, Director 
NJDEP - Division of Water Quality 
PO Box 029 
Trenton, NJ 08625-0029 

Dear Mr. Hart: 

I n  accordance with N.JA.C. 7:14A-16.2(d), this correspondence serves as notice of a change in 
opemtor at the byway Refinery site from byway Refining Company to.Tosco Refining LP in 
Linden, New Jersey, for the following NJPDES permits: 

NJ0001511 (DSW), which permits surface water discharges; 
NO026662 and NJ0026671 (DSW), which permit stormwater discharges; 
NJ0054348, NJ0087653, NO087726 and NJ01051W (DGW), which permit ground water 
discharges. 

The change in operator will become effective September 1, 1999. There is no change to the 
owner or prinapal officer under these permits as a result of the change in operator from Bayway 
Refining Company to Tosco Refining LP. There is also no change to the other co-permittees 
presently listed for Permit No. NJ0001511. As such, we trust that this letter and the attached, 
completed forms for each permit serve as sufficient notification for the Department. 

_>-- 

Please contact Mr. George Bakun at (908) 523-5896 if there are any questions. 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false information, 
induding the possibility of fine and imprisonment for purposely, knowingly, recklessly or 
negligently submitting false information. 

Very truly yours, 



C; B. Chalofsky, NJDEP 
D. Hammond, NIDEP 
T. Huber, NlDEP 
M. Miller, NJDEP 
I. Roe, NJDEP 
R. Shah, NJDEP 
M. Wilusz, NJDEP 




